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About This Manual 


This manual, topCAD Installation, explains how to set up the 
topCAD application. 





The topCAD documentation set includes two other manuals. 


topCAD User’s Guide is divided into three volumes. 

Volume 1 describes the topCAD desktop, pointers, files, and 
tools. Volumes 2 and 3 describe menu commands. Refer to 
this manual to find out what a specific tool, menu command, 
or user icon does. 


topCAD Syntax Reference describes the syntax and 
programming tools that make up the topCAD Programming 
Language. Refer to this manual for the syntax required to 
type commands from the keyboard, write macros, create 
new drawing methods, or create user menus. 


This manual assumes that you already know how to use your 
Macintosh. If you are new to Macintosh, please review your 
Macintosh owner's guides. 


Your topCAD Package 


Your topCAD package should conta 
hardware key. 


topCAD Syntax Reference 
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Volume 3 


topCAD User's Guide 
Volume 2 


topCAD User's Guide 
Volume 1 


topCAD Installation 


in five manuals, five disks, and a 


Samples 
topCAD Help 


topCAD/C 
topCAD/B 
topCAD/A 
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What You Need to Start 


You need the following hardware and software to run topCAD. 





Required Hardware 
@ A member of the Macintosh Ii family with at least 2 megabytes of 
memory. 4MB or more is recommended. 


»NOTE: At least 4MB of memory is required to run topCAD with 
MuiltiFinder. 


@ A hard disk with at Jeast SMB of free space. 


M@ Acolor monitor and display card enable you to display drawings in 
color, but only a monochrome monitor and display card are 
required. 


»NOTE: topCAD supports monitors larger than the standard 640 x 
480 pixel display. 





@ A printer or plotter enables you to produce hard copy output, but is 
otherwise optional. topCAD supports printers that use the standard 
ImageWriter or LaserWriter printer drivers. 


W@ Hardware key (copy protection device). A hardware key for topCAD 
is included. A hardware key that supports both topCAD and 
ArchiCAD® is available through your Graphisoft dealer. 


Required Software 


@ Macintosh System Software Version 6.0 or later. 
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Installing topCAD 


These are the basic steps to installation. They are described in more 
detail in the paragraphs that follow. 


. Connect the hardware key to the SCS! port on your Macintosh. 
. Make backup copies of the topCAD master disks. 
. Create a folder for topCAD. 


. Copy topCAD/A, topCAD/B, topCAD/C, and topinstall from your 


working topCAD disks into the topCAD folder. 


nm mH ts 


topCAD/A tepCAD/B topCAD/C topinstall 


. Double-click the topinstall icon. 


topinstall combines the topCAD/A, topCAD/B, and topCAD/C files 
into a single topCAD application file. 
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Installing the Hardware Key 


topCAD requires a hardware key to save, plot, or print. The 
hardware key installs on your Macintosh SCSI port and operates 
transparently. it has no effect on other devices connected to the SCSI 


port. 


Follow these steps to install the hardware key: 





1. Turn off the power to your Macintosh and any SCSI devices 
connected to it. Unplug the keyboard so you cannot accidentally 
turn on your Macintosh during instailation. 


2. If a SCS! device is connected to the SCS! port on the back of your 
Macintosh, disconnect the SCSI cable, and piug it into the hardware 
key. 7 
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3. Plug the hardware key into the SCSI port on the back of your 
Macintosh. 
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Installing the Software 
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Fotiow these steps to install the topCAD application: 


. Turn on your Macintosh to the Finder. 


. Make backup copies of the topCAD master disks. 


Copying 3.5-inch disks to another 3.5-inch disk is described in your 
Macintosh System Software User's Guide. 


. Create a folder for topCAD. You can name it anything you like. 


. insert the topCAD/A disk in a floppy drive. Copy topCAD/A into the 


topCAD folder you created. 


. Insert the toepCAD/B disk in a floppy drive. Copy topCAD/B and into 


the topCAD folder you created. 


. Insert the topCAD/C disk in a floppy drive. Copy topCAD/C and 


topinstali into the topCAD folder you created. 


. Double-click the topinstall icon. 


topinstall combines the topCAD/A, topCAD/B, and topCAD/C files 
into a single topCAD application file. You can delete topinstall. 
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Starting topCAD for the First Time 


topCAD installation 





1. Open the topCAD folder. 





ED 1000 AD fotcer Sn 


. Click the topCAD icon and choose Open from the File menu. 


in a few moments, the topCAD desktop appears. 


The first time you start topCAD, a set of folders is created in the 
topCAD folder. These folders help you organize the various 
Categories of toepoCAD documents. 





A topCAD Preferences file is also created in your System Folder. 


(> 


tepCAD Preferences System Felder 


The topCAD Preferences file stores tooCAD settings. Whenever you 
start topCAD, the settings from your last session are used 
automatically. For your first topCAD session, topCAD Preferences is 
created with preset values. 


. Choose Quit from the File menu. 


You are returned to the Finder. 


Installing the Sample Documents 


1. From the Finder, copy the document named “A Brief Example” from 
the Samples disk into the Drawing folder inside the topCAD folder 
you just created. 

The “Introduction” chapter of the topCAD User's Guide contains a 
brief demonstration that uses this document. 


You may also want to copy other documents from the Samples and 
Library disks into the appropriate folders in the topCAD folder on 
your hard disk. 


Be sure to match documents with the appropriate folder. Put macros 
in the Macro folder, symbols in the Symbol folder, and so on. 
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Registering Your Warranty 


Sending in your completed warranty card entitles you to: 
M One free disk of symbols and macros. 
@ One free software update. 
@ Information about enhancements and third-party products. 
A one year warranty on the topCAD disks and hardware key. 


@ One year of technical support by telephone or at the offices of 
Graphisoft or its representatives. 





On-site training is available. Call Graphisoft for details. 
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Technical Support 


For technica! support, please contact your dealer first. If your dealer 
is unable to help you, contact the nearest Graphisoft office or 





distributor. Graphisoft offices and distributors are located worldwide. 


in the United States: 

Graphisoft 

400 Oyster Point Blvd., Suite 520 
South San Francisco, California 94080 
Phone: (415) 266-8720 

Fax: (415) 266-8176 


In Hungary: 
Graphisoft 

H-1143 Budapest 
Szobranc k6z 8 
Hungary 

Phone: (361) 834-662 


in Germany: 

Graphisoft Computer-Programme GmbH 
Nymphenburger str. 154 

O-8000 Munchen 2 

West Germany 

Phone: 49 89 167 9057 


in France: 

ABVENT 

53 avenue de Breteuil 
75007 Paris 

Phone: 47.34.43.98 


in Italy: 

CIGRAPH 

Via Brunaci 9/6 30175 Mestre, Venezia 
Phone: (39.41) 932045 

Telex: 311815 alfave 1 


Technical Support 
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in Australia: 

Smart Technology 

Unit 10, 222 Headland Road 
DEE WHY NSW 2099 


P.O. Box 446, NEUTRAL BAY 2089 NSW 


Phone: (61.2) 905 0050 
Fax: (61.2) 905 0991 


topCAD training is available. Ask your dealer for details. 


Technical Support 
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About This Manual 


This manual, topCAD User’s Guide, is divided into three volumes. 
Volume 1 describes the topCAD desktop, pointers, files, and tools. 
Volume 2 describes menu commands through the Define menus. 
Volume 3 describes menu commands from the Contro! menu 
through the Symbo! menu, and contains appendices, a glossary, and 
an index for all three volumes. 





The topCAD documentation set includes two other manuals. 


topCAD installation explains how to set up the topCAD 
application. 


topCAD Syntax Reference describes the syntax and 
programming tools that make up the topCAD Programming 
Language. Refer to this manual for the syntax required to 
type commands from the keyboard, write macros, Create 
new drawing methods, or create user menus. 


This manual assumes that you already know how to use your 
Macintosh®. If you are new to Macintosh, please review your 
Macintosh owner's guides. 


Organization 


This manual is divided into the following chapters: 


Chapter 1, “Introduction,” contains a brief demonstration of how to 
use topCAD. 


Chapter 2, “The Desktop, Pointers, and Files,” describes the topCAD 
desktop, pointers, files, and folders. 


Chapter 3, “Commands in General,” describes the many ways to 
choose a command, prompting, command nesting, terminating 
commands, and temporary and permanent attribute changes. 


Chapter 4, “The Too! Palette,” describes the tools, drawing methods, 
and termination buttons on the tool! palette. 


Chapter 5, “The Menu Commands,” describes the commands on the 
topCAD menus. This chapter is organized by menu. 


The “Appendices” describe mouse shortcuts, keyboard equivalents, 
tolerance standards, keywords, commands, functions, system 
variables, fonts, error messages, supported plotters, specifications, 
and troubleshooting. 

The “Glossary” defines terms used in this manual. 


The “Index” points to specific information in this manual. 
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Conventions The following conventions are used in this manual: 


Define a point means do any of the following: 
@ Click a point in the drawing window 
Type X and Y coordinates in the command window 
HM Choose a user icon and click an object to be snapped 
M Choose one or more commands from the Define menu 


Define a length, angle, numeric value, text, transformation, or set 
means do any of the following: 


@ Type a value in the command window and choose Enter 

MI Choose one or more commands from the Define menu 
Select an object means do any of the following: 

® Click an object with the mouse 


m Select an object using the selection commands on the 
Control menu 


Certain Letters indicate the use of specific values: 
a Preferred angle 
B Preferred start angle 
Preferred end angle 
Preferred radius 


Preferred minor half axis 


a4 

R 

A Preferred major half axis 
B 

mn Preferred repeat factor 
§ 


Text angle 


Terminate the command means choose a termination command 
(Enter, Abort, Cancel, or Break). 
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Readi ng the Exa mples Examples and illustrations are meant to be representative, not exact 
duplicates of what appears on your monitor. Certain examples use 
the foliowing line type conventions: 


Existing objects ——---—---——-- —- — 
Temporary lines ------------ ccc: 


Resulting objects 


The basic layout of command descriptions is a series of steps 
followed by an example as shown below. 


Pointers Prompts Steps 





WB Choose the Line tool and the Chain method. 
+ Click startpoint 1. Define the startpoint of the chain. 


Click endpoint 2. Define the endpoint of a line in the chain. Repeat this step as many 
times as desired. Each endpoint defines a new line in the chain. 


3. Choose Enter to complete the chain. 
C] Start another line chain from Step 1. 
Cj Terminate the command. 


2a 2c 
3-Enter 





Pointers and prompts are shown for each step. Boxed items (CD) 
indicate what you can do to end a command. 


Numbers in examples match the steps for a command. Letters with a 


number (such as 2a, 2b, and 2c) indicate that the step is performed 
several times in the example. 
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Introduction 





This chapter provides a brief demonstration of how topCAD works. 


Introducing topCAD 3 
topCAD’s Strong Points 4 
A Brief Demonstration 6 
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2 Chapter 1: introduction 


Introducing topCAD 


topCAD is a drawing program for engineers and designers. 
Technically speaking, it is a two-dimensional CAD (Computer Aided 
Design) program. 





Together with your Macintosh and a plotter or printer, topCAD turns 
your desk into a high-performance drafting table. But you can do 
more than just draw with topCAD. 


You can create using powerful tools that simplify the drawing 
process. You can perform editing feats that no pencil and ruler can 
approach. And with the time you save using topCAD, you can 
complete a few more drawings, or spend a few hours at the museum 
with great works of art produced the old way. 
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These are some of the features that place topCAD among the most 
powerful drawing tools available for the Macintosh or any 
microcomputer. 


M Associates new drawing elements with objects already in the 
drawing: topCAD objects retain information that describes their 
location in the drawing, special points (such as endpoints, 
centerpoints, and so on), and physical appearance. You can use this 
information when creating new objects. 


@ Always tells you what the next step is: topCAD displays the next 
appropriate step at all times. If you ever need it, topCAD’s on-line 
help gives you additional information about the immediate task (it is 
context sensitive). 


® Offers a customizable environment that grows with you: topCAD is 
an open system that can be customized with your own drawing tools, 
menu commands, line styles, fonts, and a palette of shortcuts called 
user icons. 


@ Contains an integrated macro language: The topCAD Programming 
Language is an advanced graphics definition language. You can 
simplify complex tasks with macros. You can even create interactive 
macros that request the information needed to draw objects 
automatically. 


W@ Recognizes chains: A chain is a series of objects connected at their 
endpoints. topCAD can treat a chain as a single entity for hatching, 
drawing offsets, or editing. You can select chains manually or 
automatically. 


B® Provides multistep Undo and Redo: You can undo and redo as 
many as 20 drawing steps. 


W@ Performs associative dimensioning: Dimensions change 
automatically when the size of an associated object changes. 


@ Dimensions using international tolerance standards: topCAD can 
automatically calculate the standard tolerance for a specific value 
and put the tolerance in a dimension. 


@ Contains built-in import and export capabilities: topCAD opens and 
saves drawings in topCAD, PICT, ArchiCAD®, iGES, DXF®, ASCH, 
HP-GL, and ZOOM™ formats. You don’t need to buy an extra 
translation program with topCAD. 


M Provides several ways to perform most tasks: Because of topCAD’s 
many options, you can work the way that is most suitable to the task 
at hand and the most comfortable. For example, you can define a 
point by clicking with the mouse, typing X, Y coordinates, snapping 
to another object, invoking a variable, and more. 


@ Eliminates repetitive drawing: You can create your own libraries of 
commonly used drawing elements, or take advantage of the many 
commercial products available for electrical engineering, mechanica! 
engineering, architecture, and so on. 


@ Offers extensive selection methods: You can select objects by 
clicking, with a selection rectangle, by object category, by physical 
characteristics, layer, and so on. 


W@ Offers high-precision: topCAD supports both integers and floating 
point numbers. The data representation used provides 24 decimal 
digit accuracy in geometrical data coordinates, length, angles, and so 
on. 


® Drives popular plotters: topCAD is optimized to produce plots on a 
variety of popular plotters. topCAD can also print on PostScript 
printers and ImageWriters. 
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A Brief Demonstration 





1. Start your Macintosh 
to the Finder. 


2. Open the topCAD 
Folder and double-click 
the topCAD icon. 


if topCAD is already open, 
quit, then restart topCAD. This 
ensures that all settings match 
the demonstration. 
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This demonstration shows some of the power of topCAD without 
taking time to explain the details of how topCAD works. 


Before you begin, you must: 


install topCAD on your hard disk as described in the topCAD 
installation manual. 


Copy the sample document into the appropriate topCAD folder as 
described in the topCAD Installation manual. 


As you follow the steps, use the illustrations to see where you should 
click. 


If you want to change your monitor setting (black and white, number 
of grays, or number of colors), do so before you start topCAD. 
Changes to the monitor setting during a topCAD session do not affect 
topCAD until the next time you start it. Using the Monitors Control 
Panel is described in the Macintosh System Software User’s Guide. 
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3. Pull down the File 
menu to Open and 
choose Drawing. 


4. Select A Brief Example 
and click Open. 


br tavencnyy - «1 


Exviranment 
Symboi Fite 


Cempect Save 


Befault Fetder... 


labiet Satup... 
Pietier Setup... 
Plat... 

Page Setup... 


Custom Menus... 
Custom Tools... 
Custom User icons... 
Custom font 
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Quit 
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a ee Ae ce 
Draw Two Circles 
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1. Click the Circle tool 
and the first drawing 
method. 


As you work, watch the prompt | 


line. it always suggests the 
next appropriate step. 
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Tools 
Drawing methods 
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Attributes Quer 


The prompt line 


Symbol Move RKepeet 


Here Disk:tepCAD Fotder:Crawing:A Brief Exnemple 


A Briei Exompie 


2 o62d0t TOR OL] « > Mam topcase ¢.201) 


G file Edit mosity Define 


2. Click the centerpoint 
of a circle. 










Centre! Dew Attributes Query Symbol Meve Repeat 


A Brief Example 


Pe ms Kg dcdrT FOR O11 ¢ > Mmm teptae 1.20) 
fai centerpoint 
3. Move the mouse, and * @& File £6t1 Modify Gefine Controt Bew Attributes Quer Symbol Meve Repeat 


click a point on the Mard Bisk:topC Ad folder:Drawing:A Brief Example 
perimeter of the circle. 





A Brief Exompie 
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Clice poini ef circle 


» NOTE: Don’t drag the 
mouse. in topCAD, you draw 
by clicking, moving the mouse, 
and clicking again. 
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4, Click the centerpoint 
of a second circle. 


Make this circle a little larger 
than the previous one. 
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5. Move the mouse, and " @ File {dit Meaty Befine Controt view Aliributes Query Symbet Meve Repeat 


click a point on the 
perimeter of the circle. 
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Draw Two Lines 
Connecting the 
Circles 


1. Click the Line tool. 


2. Click the Bitangent 
method. 





Now draw two lines that 
connect the circles. 
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3. Click near the top of 
the first circle. 


4. Click near the top of 
the second circle. 


The fine is drawn tangent to 
the two circles. 
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” @ File fait Modify Define Centro! View Atiributes Query Symdol Maeve Repeat 
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5. Click near the bottom 
of the first circle. 


6. Click near the bottom 
of the second circie. 


Another line is drawn tangent 
to the two circles. 
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Delete Parts of the 
Two Circles 


r 


1. Pull down the Edit 
menu to Delete, and 
choose Intersection. 
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2. Click the first circle as 
illustrated. 
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Modify Befine Centro! Mew Attribute: tus 
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Symbol Move Repeat 





3. Click the second ’ Fie ten 
circle as illustrated. 
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4. Click the Redraw user 
ae icon. 


User icons are shortcuts that 
choose commands with a 

cg single click. You can assign 
any of your most commonly 
used commands to user icons. 


A Briei Example 


DIOMIAL+ 


—_— eee 


eR aE 
BO + XX + *AxA0"T FOR OL) « > MME topcas 1.281) 


Click part of edject te be deleted 


a 
A 
e 
= 


User icons Redraw 


A Brief Demonstration 


== ee 
Repeat the Shape You 
Have Created 


1. Pull down the Edit 
menu to Offset, and 
choose Chains. 


topCAD has the power to 
manipulate chains. A chain 
consists of several! individual 
objects that touch. 
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2. Type 10 and press 
Return. 
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3. Click the perimeter of 
the shape you have 
drawn. 








RA Brief Example 
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4. Your ey should 
look something like this. 
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Add a Hatch Pattern 
topCAD fills closed areas with 
hatches. A hatch is an object, 
rather than a bit-map. Objects 
plot better than bit-maps. 


s 


file tit Modify Define Contrel View Atliriouies Query Symbol Move Repent 


1. Click the Hatch tool. 
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A Brief Exampie 


OE SLj/« > Mam teptes 1.26)) 





hia pari of effeel beundary 





BEREESEEED ICDS DIOMAL+ 


37258! 59.0806 


18 Chapter 1: introduction 





2. Click the Internal 
Auto Exclusion method. 


Fie Edll Modify Gefine Contre! Biew Attribuiss Que Symbol Move Repeat 


A Briet Example 
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3. Click any part of the 
outside object. 
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topCAD brings amazing power and speed to the Macintosh desktop. 
You can draw and edit complex designs with fast, 
easy-to-use tools and commands. 
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C H A P T 





The Desktop, 
Pointers, and Files 





This chapter introduces the basic elements of the topCAD desktop, 
pointers, and files. 


The topCAD Desktop 23 
The Menu Bar 25 
The Too! Palette 25 
The Drawing Window 27 
The Command Window 28 
The User Icons 29 
Vertex 31 
Centerpoint 32 
Nearest Intersection 32 
Nearest Point 33 
Midpoint 33 
Focal Point 34 
Relative X, Y 34 
Relative Polar 34 
Dist. from Endpoint 35 
Dist. from Midpoint a0 
Fit In Window 35 
Redraw 35 
Scale 0.5 35 
Scale 2.0 35 
Undo 36 
Redo 36 
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Pan 

X Offset 

Y Offset 

135° Polar Offset 
45° Polar Offset 
View Next 

View Previous 


Symbol Catalog 


topCAD Pointers 
Drawing Pointers 
Wait Pointers 


Window Pointers 


topCAD Folders and Files 
Folders 

Application Files 
Drawing Files 

Other Files 
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The topCAD Desktop 





The topCAD desktop provides a Micintosh user interface to the 
topCAD Programming Language—a graphics definition Janguage that 
can be used to draw interactively or through macros. 


Menu Bar FRke E@ii Medify Nefine Control Hew Attributes Overy fymbot move Repent 
heard disk:topced folder:drawing:chainring 









Tool Palette 


Drawing Window 






Most of the commands in the topCAD Programming Language can 
be issued from the tool palette or menus (a few can only be typed in 
the command window). 
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User icons 
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Command Window 


The tools on the tool palette create primitive objects. 

The menus on the menu bar contain commands for file maintenance; 
editing and modifying the drawing; defining parameters such as 
points, angles, lengths and so on; setting object attributes; requesting 
information about the drawing; and using symbols and macros. 

The user icons enable you to issue commands with a single click. 


The command window displays information about the current 
command and lets you type commands or data from the keyboard. 
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You can customize topCAD by adding drawing methods to the tool 
palette, adding menus to the menu bar, or changing the commands 
issued by the user icons. 


»NOTE: If your monitor displays more than 640 x 480 pixels, the 
tool palette stretches and additional user icons are displayed on the 
command window. 


” @ Fite fart Medify Oofing Control View Attributes Guery Symbol Move Repeat 
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aaa a 
The Menu Bar The menu bar contains menus of topCAD commands. 


@ File Edit Modify Define Control View Attributes Query Symbol Move Repeat 
ES) 


ee 
The Define and Two of the three 
Controt menus available custom 
vary depending menus 
— on the current 
command 


The Define and Control menus are special menus that change 
depending on the current command. For example, the Define menu 
contains different commands for defining points and for entering text. 
If the Control menu is available, it enables you to further define the 
current command. The Control menu is commonly used to define 
selections. 


The Move and Repeat menus are custom menus provided as 
examples. You can Create as many as three custom menus with the 
Custom Menus command on the File menu. 


Menus and commands are described in Chapter 5, “The Menu 
Commands.” 


The Tool Palette The tool palette contains drawing tools and termination buttons. 
Drawing tools issue commands that let you create geometric 
primitives (topCAD’s basic geometric shapes) and add text, 
dimensions, hatching, or symbols to a drawing. Termination buttons 
issue Commands that terminate the current command. 
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You can drag the Drawing 
tool palette here Tools Methods 












dig Point 

= Polyline 5. | 
JO} cs 1O 
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a Dimension a 
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Enter | 
Termination ; 
Buttons 





»NOTE: If your monitor displays more than 640 x 480 pixels, the 
tool palette stretches. 


You can drag the tool palette to another place on the screen if no 
tool is selected. 


To use a tool, click it, then click the desired drawing method. If 
there are more drawing methods than can be displayed at once, a 
scroll bar enables you to scroll through the methods. 


You can create your own drawing methods with the Custom Tools 


command on the File menu. Tools and termination buttons are 
described in detail in Chapter 4, “The Tool Palette.” 
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The Drawing 
Window 


Drawing Path and 
Filename 


A Size Box Appears 
When You Drag Here 





The drawing window displays your current drawing. Only one 
drawing window can be open at a time. 


The title bar contains a standard close box and zoom box. It also 
shows the full path (hierarchy of disks and folders) and filename of 
the drawing. 


herd disk:topces fotder:drott:chainring Ee ~ 6 


The size box is normally invisible. To use it, make the drawing 
window the active window (click the drawing window, or press 
Command-Tab several times). Point to the lower-right corner of the 
drawing window. The pointer changes to an arrow. Hold the mouse 
button. An outline of the size box appears. Drag the size box as 
desired and release the mouse button. 


When using MultiFinder, avoid placing the windows of other 
applications over the topCAD drawing window. Placing the window 
of another application over the topCAD drawing window may 
reduce performance by causing additional redraws of the topCAD 
drawing window. You can avoid the extra redraws by setting the 
Drawing Cache option to All using the Basic Settings command on 
the File menu. 
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The Command 
Window 


268 





o> KA. #29. 0x00 Otol ]< > MM topCAD 1.20; 
Suggests your nent step 
Typed commands and date ore displeued here 
Displays errors and other messages 


AI 





The command window contains user icons and four lines for textual 
information. 










6 21/64 


The command window contains additional user icons when topCAD 
is run on a monitor that is larger than 640 x 480 pixels. 





The title bar contains a close box, user icons, and the topCAD 
version number. You can move the window by dragging the title bar 
anywhere outside of the user icons. The user icons let you choose 
commands with a single click (see next section). 


The prompt line suggests the most appropriate step at all times. 
The input line displays typed commands and data such as 
coordinates and measurements. You can edit the input line by 
inserting, cutting, copying, or pasting text. 


The message line displays errors and other messages. 


The status line contains the coordinate display and keyword display. 
The coordinate display shows X and Y coordinates of the pointer. 


>NOTE: Pressing Command-Esc turns the keyword display on or 
off. 
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The User Icons The user icons on the command window enable you to choose a 
command with a single click. You should assign your most 
commonly used commands to user icons. You can change the user 
icons and the commands they represent with the Custom User icon 
command on the File menu. 


» NOTE: If your monitor displays more than 640 x 480 pixels, 
additional user icons are displayed on the command window. 


Point Definition View Undo/Redo 


OB OL] < > MEEEE topCaD 1.20: 


Commend 
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The user icons in your copy of topCAD may have been customized. 
These are the user icons provided by Graphisoft: 


Vertex 
f™. : 
ie | Centerpoint 
4 Nearest Intersection 


oN Nearest Point 
Midpoint 
28 Focal Point 
Ax Relative X, Y 
Ap Relative Polar 
Dist. from Endpoint 


Fit In Window 


es 
ij Dist. from Midpoint 
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Rawanans 


Redraw 

Scale 0.5 

Scale 2 

Undo 

Redo 

Pan 

X Offset 

Y Offset 

135° Polar Offset 
45° Polar Offset 
View Next 
View Previous 


Symbol Catalog 
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Snaps to the nearest vertex of the next object you select. This icon is 
identical to the Vertex command on the Define Points menu. 


The example below shows the vertices of topCAD objects. Nodes of 
splines are displayed for reference only. 


LOCETO 


earns 


Vertices of a hatch are the vertices of the hatch boundary. Vertices 
of a symbol are the vertices of the objects that make up the symbol. 
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Centerpoint 


Nearest Intersection 





Snaps to the centerpoint of the next object you select. This icon is 
identical to the Centerpoint command on the Define Points menu. 


The example below shows the centerpoints of topCAD objects. 
Nodes of splines are displayed for reference only. 


HOCK 


~ 


The centerpoint of a hatch is its center of gravity. The centerpoint of 
a symbol can be the symbol origin or the centerpoint of any object 
that makes up the symbol. 





Snaps to the nearest intersection with the next object you select. This 
icon is identical to the Nearest Intersection command on the Define 
Points menu. 
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Nearest Point 


Midpoint 





Snaps to the nearest point within the pointer’s to lerance circle of the 
next object you select. This icon is identical to the Nearest Point 
command on the Define Points menu. 





Snaps to the midpoint of the next object you select. This icon is 
identical to the Midpoint command on the Define Points menu. 


The example below shows the midpoints of topCAD objects. Nodes 
of splines are displayed for reference only. 


HOCH 


C, TEXT 


The midpoints of a hatch are the midpoints of the hatch boundary. 
The midpoints of a symbo! are the midpoints of the objects that make 
up the symbol. 


WY 


_e 
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Focal Point 





Snaps to the nearest focal point of the next object you select. This 
icon is identical to the Focal Point command on the Define Points 
menu. 


The example below shows the focal points of topCAD objects. 
Nodes of splines are displayed for reference only. 


LOCH 


The focal points of a hatch are the hatch center of gravity (outside the 
hatch in the example), and the focal points of the hatch boundary. 
The focal points of a symbol are the focal points of the objects that 
make up the symbol, except that for lines in a symbol, the focal point 
is the midpoint of the line. 


Relative X, Y Of OL}«K > # 





Defines a point using X, Y coordinates relative to the last defined 
point. This icon is identical to the Relative X, Y command on the 
Define Points menu. 


Relative Polar 


CM OLI< > & 





Defines a point using Polar coordinates relative to the last defined 
point. This icon is identical to the Relative Polar command on the 
Define Points menu. 
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Dist. from Endpoint 


Dist. from Midpoint 


Fit In Window 


Redraw 


Scale 0.5 


Scale 2.0 





Snaps to a point at a specified distance from the nearest vertex of the 
next object you select. This icon is identical to the Dist. from 
Endpoint command on the Define Points menu. 


OmioL]<« > = 





Snaps to a point at a specified distance from the midpoint of the next 
object you select. Specify a negative value to define the point on the 
opposite side of the midpoint from where you click the object. This 
icon is identical to the Dist. from Midpoint command on the Define 
Points menu. 





Automatically scales the view so that the entire visible part of the 
drawing is displayed inside the drawing window. Aspect ratio is set 
to 1:1. This icon is identical to the Fit in Window command on the 


View menu. 





Redraws the entire drawing window. This icon is identical to the 
Redraw command on the View menu. Press Command-period to 
cancel a redraw. 





Reduces the view to half its current size. Aspect ratio is unchanged. 
This icon is identical to the Scale command on the View menu with 
the scale factor set to 0.5. 





Eniarges the view to twice its Current size. Aspect ratio is 
unchanged. This icon is identical to the Scale command on the View 
menu with the scale factor set to 2.0. 
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Undo 


Redo 


Pan 


X Offset 


Y Offset 


135° Polar Offset 





Undoes the last operation (repeatable up to 20 operations). This icon 
is identical to the Undo 1 command on the Edit menu. 





Restores the last Undo (up to 20 Undo operations). This icon is 
identical to the Redo 1 command on the Edit menu. 


»NOTE: The following user icons appear only if you are using a 
large screen (greater than 640 x 480). 


Tar TOME KD o> TNA F—O1 


Moves the drawing around the drawing window. This icon is 
identical to the Pan command on the View menu. 


Tort TOMOLI KD OB TK Ae Ol 


Defines a point offset horizontally from the previous point by the 
distance you enter. This command is identical to the X, Y Offset 
command on the Define Points menu with the Y value set to zero. 


yar FOROLICD OLN FOR 


Defines a point offset vertically from the previous point by the 
distance you enter. This command is identical to the X, Y Offset 
command on the Define Points menu with the X value set to zero. 


Ander FOBMOLIKD OAT KRAEHGI 


Defines a point offset 135° from the previous point at the distance 
you enter. This command is identical to the Polar Offset command 
on the Define Points menu with the angle set to 135°. 
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45° Polar Offset Axe SHoOlLl<> ott At-OI 


Defines a point offset 45° from the previous point at the distance you 
enter. This command is identical to the Polar Offset command on 
the Define Points menu with the angle set to 45°. 


ViewNext _“SxaerT TOMOKO TRASH ON 


Displays the next defined view in a cycle of 19 views. This icon is 
identical to the Next command on the View menu. 


View Previous AxAP OOK >OATRAF=-GI 


Displays the last view defined. This icon is identical to the Previous 
command on the View menu. 


Symbol Catalog yao F TOMOLIM DODIKASHOE 


Lists the symbols in the symbol table. This icon is identical to the 
Catalog command on the Symbol menu. 
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Drawing Pointers 


Wait Pointers 


Window Pointers 


® Ww 


Pointer shape indicates the next appropriate step. 


These pointers appear when you are working in the drawing 
window. 


The arrow appears when you are at the Command prompt. 


The selection pointer appears when you are selecting objects. The 
circle represents pointer tolerance. You don’t have to click exactly 
on a point to select it. A point will be selected if it is inside the 
pointer tolerance circle. You can change pointer tolerance with the 
Basic Settings command on the File menu. 


The crosshair appears when you are defining points and centerpoints 
of various objects. 


The dimension pointer appears when you are positioning a 
dimension line. 


The constrained pointer appears when the current command 
constrains the definable points. For example, when drawing vertical 
lines, the endpoint must be aligned vertically to the startpoint. 


These pointers appear while you are waiting for the end of an 
operation that may take some time to perform. 


The beach ball indicates that the current operation can be interrupted 
with the Break command (click the Break button on the too! palette 
or press Command-period). 


The hourglass pointer indicates that the current operation Cannot be 
interrupted. 


These pointers appear when you drag a window, work in the input 
line, or pan the view. 


The window pointer appears when you drag the tool palette, drawing 
window, or command window. 


The I-beam appears when you point to the input line or use an editor 
dialog box. Use the |-beam to set the insertion point or to select text. 


The hand appears when you pan using the Pan command or user 
icon. 
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topCAD Folders and Files 


topCAD supports a variety of file types and stores various categories 
of files in a set of topCAD folders. 





Folders When you start topCAD, it checks for a set of default folders in the 


same folder as the application. if the folders are not available, 
topCAD creates them. 


topCRO Foider 
7 items 75 468K in disk 


Ooo 8 


tepCt AD Drawing Envirenment Symbol Macre Plet 





When you open or save a file, topCAD automatically opens the 
default folder for that file category. For example, if you are opening 
a macro, topCAD automatically opens the Macro folder. You can 
still select a different folder. You can change some default folders 
with the Default Folders command on the File menu. 


Application Files 


ae The topCAD application. 


topC AD 
~~. topCAD Preferences is a special environment file that stores the 
“a current topCAD settings when you quit toepCAD. When you start 
5 topCAD, it opens with the settings stored in the topCAD Preferences 
topC AD Preferences file. If topCAD Preferences doesn’t exist, topCAD creates it with 


default settings. 


See “Other Files” in this section for a description of environment files 
and their contents. 
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Drawing Files 


40 


—m #2 
= 
3 


DRAW 
topC AD File 


PICT File 


topCAD uses the following icons for drawing files. 


A drawing saved in topCAD format (for the Macintosh). topCAD 
drawing files have three parts. 


The objects in the drawing. 


The drawing environment (see “Other Files” in this section for a list 
of the information stored in an environment). 


A symbol table that lists defined symbols (the symbo! table may 
contain symbols not used in the drawing). 


if a drawing file named AutoDrawing is in the default drawing folder, 
it is opened automatically when you start topCAD. 


A drawing saved in PICT2 format. PICT2 is the standard Macintosh 
file format. 


PICT2 format does not store all of the information in a topCAD 
drawing. If you pian to continue using a drawing in topCAD, save it 
in topCAD format before you save it in PICT format. When you save 
in PICT2 format, polylines, ellipses, elliptic arcs, splines, text done 
with the topCAD font, dimensions, hatches, and symbols are stored 
as objects made up of lines, circles, and arcs. Precision is also 
lowered, so some inaccuracies may appear in the PICT2 drawing. 


When you open a PICT2 file, rounded rectangles become lines and 
arcs, polygons become lines, and text in a font not supported by 
topCAD becomes Chicago font. 
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. Drawing files saved in the following formats produce text files: 


= | 
TEXT ASCII is used to exchange drawings with the MS-DOS and UNIX 
Text File versions of topCAD. 


DXF, Drawing Interchange Format, is commonly used to exchange 
drawings with MS-DOS CAD systems. 3D data is ignored. 


HP-GL, Hewlett-Packard Graphics Language format, is commonly 
used for plotting. 


IGES, Initial Graphics Exchange Specification, is commonly used to 
exchange drawings with other CAD systems. 3D data is ignored. 


» NOTE: Other categories of topCAD files create text files (such as 
macros or symbol files). 


, A drawing saved in ArchiCAD floorplan format. ArchiCAD is 
Be Graphisoft’s 2D and 3D architectural CAD program for the 
Macintosh. 


ArchiC AD File 
When you save in ArchiCAD format, polylines, ellipses, elliptic arcs, 
splines, dimensions, hatches, and symbols are stored as objects made 
up of lines, circles, and arcs. ArchiCAD can turn lines into wails. 


do Ba An orthographic view of a drawing saved in ZOOM format. ZOOM 
M is a 3D solid modeling program by Abvent. 

nae 

ZOOM File 
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Environment File 


a 


PLOT 
Plet File 


a 


= 
—= 
SYMB 
Symbol File 


These files contain data other than drawing information. 


Environment files store the following settings: 

Plotter, printer, and tablet settings 

Sheet size 

Object attributes 

Preferred values and basic settings 

Custom tools, custom menus, user icons, and custom fonts 
Snap settings 

Defined views (for use by the Next and Previous commands) 


Color palette settings 


You can save current topCAD settings as an environment file and 
restore them at any time by opening the environment file. If an 
environment file named AutoEnvironment is in the default 
environment folder, it is opened automatically when you start 


topCAD. 


A plot file that can be sent to a plotter using telecommunications or 
plotting software. Plot files are targeted for the plotter type selected 
with the Plotter Setup command when the plot file is created. Plot 
files enable you to plot from another computer such as a Macintosh 
Plus that is dedicated to plotting. 


A symbol file. You can load symbols into a drawing by opening a 
symbol file. If a symbol file named AutoSymbol is in the default 
symbol folder, it is opened automatically when you start topCAD. 
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= 
TEXT 


Text File 


The following categories of topCAD files are saved in text format and 
can be opened with a word processor: 


Macro files. Ifa macro file named AutoMacro is in the default macro 
folder, it is opened automatically when you start topCAD. 


List files. Information such as help screens, symbol lists, and variable 
lists can be saved as list files. 


journal files. Journal files are created in the List folder when the 
journal File option in the Basic Settings dialog box is checked. 
Journal! files contain a step-by-step list of each command (including 
coordinates, lengths, angles, and so on) used in a session. The steps 
of a drawing listed in this file can be used as source material for 
creating macros. 
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Commands in General 





C H A P T CE R 


This chapter describes the many ways to choose a command, 
command nesting, prompting, command termination, and the 
difference between temporary and permanent attributes or preferred 
values. These concepts are interrelated, so please treat this chapter 


as a whole. 

Choosing Commands 46 
Main and Nested Commands 47 
Prompts 47 
Terminating Commands 48 
Temporary and Permanent Attributes and Preferred Values 51 
Defining Points, Lengths, Angles, and so on 52 
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Choosing Commands 


The topCAD desktop acts as a Macintosh user interface to the 
topCAD Programming Language. topCAD provides many ways to 
use commands so that you can use whichever way feels most 
comfortable. 


You can choose commands from menus, the tool palette, or user 
icons. You can also type topCAD Programming Language syntax 
into the input line in the command window. 









Choose a menu command file EG Modify Define Control Bew Alirituies fue Move Repest 





Click a tool and 
tool option, or a 
termination button 
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Type topCAD al a 
Programming Language 


syntax in the command 
window input line 
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Another way to choose commands is to run a macro. A macro iets 
you use a single command to automatically choose an entire 
sequence of commands. 
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Main and Nested Commands 


Many topCAD commands can be nested. This means that while a 
command is active, you can momentarily use a second command, 
then return to the first one. 





For example, while drawing lines with the line tool, you can change 
the current line color, then go back to drawing lines. 


A main command is one that cannot be nested. If you choose a main 
command, you cannot go back to the command that was active 
before. The commands on the tool palette and Modify menu are 
main commands. The other menu commands (and user icon 
commands) can be nested. 


The number of nesting levels is unlimited. However, if a nested 
sequence has many tevels, you may lose track of where you are. 


Prompts 





The prompt line in the command window always suggests the next 
appropriate step. 


For example, consider the prompts for drawing a line. 


Prompt Explanation 

Command Choose a command 

Click startpoint Define the startpoint of a line 
Click endpoint Define the endpoint of a line 

Click startpoint Define the startpoint of a new 


line or terminate the command 


The Command prompt is a special prompt. It indicates that no 
commands are currently active. 


If unexpected things start happening, look at the prompt on the 
prompt line. You may have lost your place in a nested sequence of 
commands. Your best course of action is to cancel the nested 
sequence of commands and start over from the Command prompt. 
Cancelling a command is a form of termination. 
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Terminating Commands 


Most commands operate in a cyclic manner. When you finish a task, 
the command is restarted. For example, after you draw a single line 
by defining two points, you can start another tine immediately 
without rechoosing the command. 





Commands continue this cyclic execution unti! you terminate them. 
You can terminate a command by: 


@ Choosing a termination command (Enter, Abort, Cancel, Break) 


By By typing By pressing a 
clicking the in the keyboar 
wi ivalen 
Enter Enter or Return 
Abort Esc 
Cancel Clear 
Break Command-period 





H Choosing a main command (a drawing tool or Modify menu 
command) 


The termination commands provide several ways to stop a 


command. 
Executes Terminates Terminates 
the Current the Current All Nested 
mman Comman mmands 
Enter a @ 
Abort | 
Cancel i] B 
Break a] s 
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+ Click stantpoint 


Click endpoint 


Click startpoint 
Click endpoint 


Click startpoint 


Enter works differently for certain commands. The example 
demonstrates the differences with the Single drawing method of the 
Line tool, and the Open method of the Polyline tool. 


2 3 

1 4 ; 

a ™s 5-Enter terminates the command 
2 


4 5-Enter defines the polyline 
1 4 and restarts the command 


First see the effect of the Enter command on the Line tool. 


@ Choose the Line too! and the Single method. 


K1-| 


1. Define the startpoint of the line. 
2. Define the endpoint of the fine. 
Now you Can start another line. 
3. Define the startpoint of a second line. 
4. Define the endpoint of the second line. 
5. Click the Enter button on the tool palette to terminate the command. 


The command is ended and you are returned to the Command 
prompt (no commands are active). 
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+ Click node of polyline 
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Click next node 
Click next node 
Click next node 


Click next node 


Click node of polyline 


1 


6. 


Now you will see how the Enter command affects the polyline tool. 


Choose the Polyline tool and the Open method. 


Define a point to be the first node of the polyline. 


. Define a point to be the second node of the polyline. 
. Define a point to be the third node of the polyline. 
. Define a point to be the fourth node of the polyline. 


. Click the Enter button on the tool palette to complete the polyline. 


The polyline is completed and the tool is restarted. You can start 
drawing another polyline. 


Click the Enter button on the tool palette to terminate the command. 
The command is ended and you are returned to the Command 


prompt (no commands are active). 


The following illustration shows the affect of the termination 
commands on a sequence of nested commands. The Command 
prompt represents the state where no commands are active. 







Command prompt 
Nested iLevel 
Nested 2 Levels 


Enter Abort Cancel Break 


As illustrated, Enter and Abort return you to the previous level of 
nesting. Cancel and Break terminate the entire sequence of nested 
commands and return you to the Command prompt where no 
commands are active. 


For more information on termination buttons, see the Termination 
Buttons section in Chapter 4, “The Tool Palette.” 
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Temporary and Permanent 
Attributes and Preferred Values 


Attributes are characteristics of objects. For example, a line has 
color, line width, and line type attributes. 





Preferred values are default values (preset values such as radius, 
angle, and so on) that are used by various drawing tools and 
commands. For example, the Preferred method of the Circle tool 
automatically draws circles using the preferred radius. 


When you change attributes or preferred values permanently, the 
changes remain in effect until you change them again. There are 
several ways to set an attribute or preferred value permanently: 


® Choose the attribute or Preferred Values command from the 
Command prompt. 


™@ Check the Permanent command on the Attributes menu 
before choosing an attribute command or Preferred Values. 


@ if you choose an attribute command while another 
command is active, check the Permanent option before 
changing the settings. 


When you set attributes or preferred values temporarily, the changes 
remain in effect until you terminate the current command. Then the 
previous attributes or preferred values are restored. There are several 
ways to set an attribute or preferred value temporarily: 


B® Choose the attribute command while another command is 
active. 


@ Double-click certain drawing methods on the tool palette to 
change a attributes or preferred values. 


The Permanent option must not be checked if you want the change 
to apply temporarily. 
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Defining Points, Lengths, Angles, and so on 


When topCAD prompts you to click a point, you can actually define 
the point in several ways: 


@ Click a point in the drawing window 


M Type a value in the command window (for a point the value 
would be X and Y coordinates) 


@ Choose one or more commands on the Define menu 


@ Choose a user icon (as a shortcut for a command on the 
Define menu) 


The word define in the topCAD manuals indicates that you can use 
any of the above techniques. 


The Define menu offers many ways to define a point. It can also be 
used to define lengths, angles, numbers, text, transformations, and 
layer sets. The Define menu changes depending on what you are 
defining. To learn more about the Define menu, see “The Define 
Menus” chapter in this manual. 
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The Tool Palette 





This chapter describes the tools, drawing methods, and termination 


buttons on the tool palette. 


Introduction 


The Point Tool 
Attributes of Points 
Point Drawing Methods 
Point 

Dividing Points 


The Line Tool 


Attributes of Lines 


Line Drawing Methods 
Editing Lines 
Single 

Chain 
Perpendicular 
Horizontal 
Vertical 

Chain HV 

HV 

Bitangent 
Point Tangent 
Radial 

HV Radial Line 


Bevel 
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64 
64 
65 
65 
66 


67 
69 
70 
72 
72 
73 
74 
75 
76 
76 
77 
78 
79 
80 
81 
82 


a3 
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2 Point Construction Line 

Aligned Construction Line 

Aligned Offset Construction Line 
Perpendicular Construction Line 

Preferred Angle Construction Line 
Tangent Preferred Angle Construction Line 
Tangent Construction Line 

Bitangent Construction Line 


Point Tangent Construction Line 


The Polyline Tool 

Attributes of Polylines 

Polyline Drawing Methods 

Editing Polylines 

Open 

Polygon 

Regular Polygon inscribed, Regular Polygon Circumscribed 


Rectangle 


The Circle Too! 
Attributes of Circles 
Circle Drawing Methods 
Editing Circles 
Centerpoint 
Preferred 

Tangent 

Bitangent 

3 Point 

2 Point Tangent 
Point Bitangent 


Tritangent 
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85 
86 
87 
88 
89 
90 
91 


92 
94 
94 
95 
96 
96 
97 
98 


99 

99 
100 
100 
101 
102 
103 
104 
105 
106 


107 


108 


The Arc Tool 
Attributes of Arcs 

Arc Drawing Methods 
Editing Arcs 

3 Point 

Preferred 

Centerpoint 

Bitangent 

Fillet 

Smooth Curve 


Hinged Curve 


The Ellipse Tool 

_ Attributes of Ellipses 
Ellipse Drawing Methods 
Editing Ellipses 

Focal Point 

Focal Point Offset 
Preferred 


The Elliptic Arc Tool 
Attributes of Elliptic Arcs 
Elliptic Arc Drawing Methods 
Editing Elliptic Arcs 

Focal Point 

Preferred 
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109 
110 
140 
114 
112 
113 
114 
115 
118 
119 


120 
121 
12) 
122 
122 
123 
124 


125 
126 
126 
127 
128 
129 
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The Spline Tool 
Attributes of Splines 
Spline Drawing Methods 
Editing Splines 

Open 

Cyclic 


Anticyclic 


The Text Tool 
Attributes of Text 
Text Drawing Methods 
Defining Text 
Editing Text 

Text Angle 
Preferred 
Rotated 

Vertical 
Horizontal 
Aligned 


Multiline 


The Dimension Tool 
Attributes of Dimensions 
Dimension Drawing Methods 
Editing Dimensions 

Linear Aligned 

Linear Horizontal 

Linear Vertical 

Distance Aligned 

Distance Horizontal 


Distance Vertical 
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131 
132 
133 
134 
135 
135 


136 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 


149 
151 
153 
Lo 
156 
157 
157 
158 
159 
159 


Angular 

Angular Complement 
Angular Horizontal 

Angular Vertical 

Angular Horizontal Complement 
Angular Vertical Complement 
Parallel 

Radial 

Radial Internal 

Diametral 

Diametral Preferred 
Diametral External 


Leader Line 


Ordinate Horizontal 


Ordinate Vertical 
Continuous Horizontal 
Continuous Vertical 
Cumulative Horizontal 
Cumulative Vertical 
Baseline Horizontal 


Baseline Vertical 
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160 
161 

162 
163 
164 
165 
166 
167 
168 
169 
170 
171 

172 
LAS 
174 
175 
176 
177 
178 
179 
180 


bid 


The Hatch Tool 181 


Attributes of Hatches 182 
Hatch Drawing Methods 182 
Editing Hatches 184 
Internal Manual 185 
Internal Auto 187 
Internal Auto Exclusion 189 
External Manual 190 
Externa! Auto 192 
External Auto Inclusion 194 
internal Manual Symbol 195 
Internal Auto Symbol 197 
Internal Auto Exclusion Symbol 199 
External Manual Symbol 201 
External Auto Symbol 203 
External Auto inclusion Symbol 205 
The Symbol! Tool 206 
Attributes of Symbols 208 
Symbol Orawing Methods 209 
Editing Symbols 210 
Place 211 
Transform 212 
Align 213 
Termination Suttons 215 
Enter 215 
Abort 215 
Cancel 216 
Break 216 
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Introduction 





= The tool palette contains tools, drawing methods, and termination 
commands. When you click a tool, a set of drawing methods is 
displayed. if there are more drawing methods than can fit on the 
palette at once, a scroll bar appears. Click a drawing method and 
. follow the prompts in the command window. 


| Point 


Line 


~ 


Potyline 


- 


OOM 


Circle 


Arc 


— 


Ellipse 


a 


IS 


Elliptic Arc 


— 


Spline 


Text 


a 


Dimension 
Hatch 


Symbol! 


Termination 
Buttons 





introduction 59 


Polyline Tool 


Line Tool 


Point Tool 


Additional line 


Draws lines and 


Draws polylines 
and polygons. 


Draws points. 


drawing methods. 


construction lines. 
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Ellipse Tool 
Draws ellipses 





5 et 
606 
2a§ as ik 'S CI aR \ESSie 





COlefoiolelofo. 
+A MICS Cl of] 


Circle Tool 
Draws circles 
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i 


6 


introduction 


Dimension Tool 


Text Tool 


Spline Tool 
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dimension drawing 


Additional 
methods. 
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introduction 


The Point Tool 


Attributes of Points 


64 
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The Point tool draws points. Points look like smalt crosses in the 
drawing. 


NOTE: You must distinguish between point objects and special! 
points on an object, such as the vertices and centerpoint of a line. 


Points are defined by a single point and the general attributes. Line 
weight determines the size of the point. If line weight is zero, the 
point is always the same size on the screen, regardless of the viewing 
scale. 


Points have the general attributes of color, line width, and line type. 
Use the General command on the Attributes menu to set general 
attributes. 





Point Drawing There are two standard drawing methods for points. 


Methods 


Point 
Draws points. 


Dividing Points 





Point Draws points. 


@ Choose the Point tool and the Point method. 
+ Click point 1. Define a point. 
[} Repeat this step as many times as desired. 
C) Terminate the command. 


1 
+ 


The Point Too! 


Divides an object and draws a point at each section. 


65 


Divides an object into one or more equal parts and draws a point at 
the end of each part. The number of parts is determined by the 
Repeat Factor. The points are located on the object, but are in no 
way connected to it. 





® Choose the Point tool and the Dividing Points method. 


@ Click the object 1. Select an object. Points are drawn at the end of each part. 
© Repeat this step as many times as desired. 
C1 Terminate the command. 


In the following examples, note that points are drawn at the 
endpoints of linear objects (such as lines, arcs, open splines, and so 
on). 


1 
1 1 
Repeat factors of 5, 5, and 1 respectively 


To Change the Repeat Factor The Repeat Factor determines the number of parts into which an 
nN object is divided. You can change it several ways: 


@ Double-click the Dividing Points drawing method and enter a new 
vaiue in the dialog box that appears. The change is temporary. 


@ Choose Preferred Values from the Attributes menu and enter a new 
Repeat Factor. if you choose Preferred Values from the Command 
prompt, the change is permanent. If you choose Preferred Values 
while a command is active, the change is temporary, unless you 
check the Permanent option before entering a new value. 


Choose Repeat Factor from the Edit menu and enter a new value in 
the dialog box that appears. If you choose Repeat Factor from the 
Command prompt, the change is permanent. If you choose Repeat 
Factor while a command is active, the change is temporary unless 
you check the Permanent option before entering a new value. 


66 Chapter 4: The Tool Palette 


The Line Tool 





The Line tool draws lines, tine chains, and construction lines in a 
variety of ways. 


A line is a segment defined by two endpoints. 


A line chain is a series of lines whose endpoints touch. In the 
following illustration, the individual lines have different line types. 
Do not confuse line chains with polylines. They both look alike, but 
a polyline is a single object and attributes apply to the entire 


polyline. 


7, 


Each segment in a line chain is a separate object 


A construction line is a line that reaches across the entire drawing 
window when you draw it. Otherwise, a construction line is just like 
any other fine. Construction lines can be used as guides for further 
drawing. 
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HV lines are constrained to the horizontal or vertical axes. 


Special points of a line are: 


Vertices or Centerpoint 
Focal Points or Midpoint 


Attributes of Lines 


Lines have the general attributes of color, fine width, and line type. 
Use the General command on the Attributes menu to set general 
attributes. 


To change an existing line’s attributes, double-click the line. A 
dialog box lets you change the line’s attributes. For a description of 
the options in the dialog box, refer to the General command on the 
Attributes menu. 





The following illustration shows how the Wide Line Quality option in 


’ the Basic Settings dialog box affects the appearance of lines. 


© M—--et } + 
© @#-+«ec OOSQ 
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Line Drawing 
Methods 





There are many ways to draw lines. 


Single 
Draws lines at any angle. 


Chain 
Draws a line chain. 


Perpendicular 
Draws a line perpendicular to an object you select. 


Horizontal 
Draws horizontal lines. 


Vertical 
Draws vertical lines. 


Chain HV 
Draws a line chain of horizontal and vertical lines. 


HV 
Draws horizontal or vertical lines. 


Bitangent 
Draws a line tangent between two curved objects. 


Point Tangent 
Draws a line from a point to a tangent of a curved object. 


Radial 
Draws multiple lines that radiate from an axis. 


Radial HV 
Draws horizontal or vertical lines that radiate from an axis. 


Bevel 
Draws a bevel between two non-parallel lines. 


2 Point Construction Line 
Draws construction lines defined by two points. 


Aligned Construction Line 
Draws construction lines aligned to an object. 
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See previous page. 
See previous page. 
see previous page. 
See previous page. 
See previous page. 
See previous page. 


See previous page. 


Aligned Offset Construction Line 
Draws construction lines aligned and offset from an object. 


Perpendicular Construction Line | 
Draws construction lines perpendicular to an object. 


Preferred Angle Construction Line 
Draws const. lines defined by a point and the pref. angle. 


Tangent Preferred Angle Construction Line 
Draws const. lines tangent to an object at the pref. angle. 


Tangent Construction Line 
Draws const. lines tangent to an object at the selection pt. 


Bitangent Construction Line 
Draws construction lines tangent to two curved objects. 


Point Tangent Construction Line 
Draws const. lines from a pt. to a tangent of a curved object. 


The Line Tool 7] 


You edit lines using the Modify menu commands. 


Editing Lines 


To Change the Attributes Double-click the line. 
of a Specific Line 


To Change the Attributes Use the General Attr. command on the Modify menu. 

of Multiple Lines 

To Move the Endpoint of Use the Endpoint command on the Modify menu. 

a Line 

To Change the Length of Use the Length command on the Modify menu to change line length 


dynamically. Use the Numeric Length command on the Modify 
menu to change line length numerically. 


a Line 


Draws a single line at any angle, defined by its endpoints. 





BH Choose the Line too! and the Single method. 
+ Click startpoint 1. Define the startpoint of the line. 

Click endpoint 2. Define the endpoint of the line. 
©) Start another line from Step 1. 


Cl Terminate the command. 


2 
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Chain 


+ Click startpoint 


Click endpoint 


Draws a line chain. The endpoint of one fine is the startpoint of the 
next. Enter completes the chain. Each line is a separate object. To 
draw a series of connected lines that are a single object, use the 
Polyline tool. 


™@ Choose the Line too! and the Chain method. 
1. Define the startpoint of the chain. 


2. Define the endpoint of a line in the chain. Repeat this step as many 
times as desired. Each endpoint defines a new line in the chain. 


3. Choose Enter to complete the chain. 
DO Start another line chain from Step 1. 
{) Terminate the command. 


2a 2c 
3-Enter 
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Draws a line perpendicular to an object you select. 





§ Choose the Line too! and the Perpendicular method. 

+ Click first endpoint of line 1. Define a point to be the endpoint of the line. 

@ Click object that line 2. Select an object to which the fine will be perpendicular. 
will be perpendicular to The fine is drawn. 


C] Start another perpendicular line from Step 1. 
C) Terminate the command. 


1 
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Horizontal Draws a horizontal line. 


+ Click startpoint of 1. Define the startpoint of the line. 
horizontal line 


@ Choose the Line too! and the Horizontal method. 


- + Click point nearendpoint 2. _ Define the endpoint of the jine. Only the X coordinate of this 
of horizontal line point is used. You can define any point in the drawing and the 
horizontal line will be drawn from the startpoint to the X coordinate 
of this point. 
Start another horizontal tine fromm Step 1. 
1 Terminate the command. 


2 
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Chain HV 


76 
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Draws vertical lines. This method works like the Horizontal method, 
except that the lines are vertical. 


-— *+ = = = 


Draws a line chain of horizontal or vertical lines. This method works 
like the Chain method, except that the lines in the chain can only be 
horizontal or vertical. Whether a line is drawn horizontally or 
vertically depends on whether the angie between the two points of 
the line is closer to the horizontal or vertical axis. Each line is a 
separate object. 






3-Enter 


Draws horizontal or vertical lines. This method works like the Single 
method, except that the lines can only be horizontal or vertical. 
Whether the fine is drawn horizontally or vertically depends on 
whether the angle between the two points of the line is closer to the 
horizontal or vertical axis. 
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Draws a line tangent to two curved objects (such as circles, arcs, 
ellipses, elliptic arcs, or splines). The tangent points are determined 
by the location of the selection points. 





B® Choose the Line too! and the Bitangent method. 


® Click object 1. Select the first object to which the line will be tangent. The line will 
be drawn from the point of tangency nearest the selection point. 


Click object 2. Select the second object. The line is drawn to the point of tangency 
nearest the selection point. 
Start another bitangent line from Step 1. 
(Terminate the command. 


in the examples below, note how the location of the selection point 
determines which point of tangency is selected. 
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a a 
Point Tangent Draws a line from a specified startpoint to the nearest point of 


tangency on an object you select. 


MH Choose the Line tool and the Poin, Tangent method. 
+ Click endpoint 1. Define the startpoint of the line. 


® Click object 2. Select an object to which the line will be tangent. A line is drawn to 
the point of tangency nearest the selection point. 
DC Repeat this step as many times as desired. 
C1 To define a new startpoint, choose Enter and go back to 
Step 1. 
1 Terminate the command. 


1 
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Radial Draws lines that radiate from an axis. Lines do not have to pass 
through the axis. 

> a 2 = | 

7 \ 
W@ Choose the Line tool and the Radial method. 
+ Define axis 1. Define the axis point from which the lines will radiate. 
Click first endpoint of axis 2. Define the startpoint of a radial line. The angle of the line is 

determined by this startpoint and the axis point. The next point 
determines the length of the line. 


- + Click second endpoint 3. Define the endpoint of a radial line. A radial line is drawn. 
of axis ©) Start another radial line from Step 2. 


4. Choose Enter to complete the set of radial lines. 
CD Start a new set of radial lines from Step 1. 
O Terminate the command. 


In the example, three radial lines are drawn by repeating Steps 2 and 


3 three times: 
a 3¢ 
; _ 


2c 


2a 





2b - 
3b 
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Radial HV Draws horizontal or vertical lines that radiate from an axis point. This 
method works like the Radia! method, except that the radial lines can 

Hie only be horizontal or vertical. Whether the line is drawn 
horizontally or vertically depends on whether the angle between the 
two points of the line is closer to the horizontal or vertical axis. 


In the example, three radial lines are drawn by repeating Steps 2 and 


= 3 three times. 
2b 
- 3b 
ee 
— =| 1 
aa 
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Bevel 


Draws a bevel between two non-parallel lines (also catled a 
chamfer). The startpoint of the bevel is on the first selected object at 
a specified distance from the intersection {or extrapolated 
intersection) with the second object. The angle between the bevel 
and the first object is the preferred angle. 


® Choose the Line tool and the Beve! method. 


Enter distance between 1, 


bevel section and 
intersection 


Define the distance from the intersection point to the startpoint of 
the bevel. 


© Click first object 2. Select the first object. The distance between the intersection and the 


bevel applies to this object. 
CO To define a new distance between the intersection and the 
bevel, choose Enter and go back to Step 1. 


Click second line 3. Select the second object. The length of the two objects is adjusted 


Bafore 


8&2 Chapter 4: The Tool Palette 





accordingly, and a bevel is drawn. 

OO Start another bevel from Step 2. 

(1 To define a new distance between the intersection and the 
bevel, choose Enter and go back to Step 7. 

6 «Terminate the command. 


Note the effect of the selection order on the way the bevel is drawn. 


Exampie 1 Example 2 Example 3 


To Change the Preferred Angle The preferred angle determines the angle of the beve!. You can 
change it several ways: 


O @ Double-click the Bevel drawing method and enter a new value in the 
dialog box that appears. The change is temporary. 


M Choose Preferred Values from the Attributes menu and enter a new 
preferred angle. The change is temporary unless you check the 
Permanent option before entering a new value. 


2 Point Construction Draws a construction line defined by two points. A construction line 
tine in topCAD is a line starting from, and ending on, the border of the 
drawing window. You can edit and modify construction lines like 


al other lines. 


Choose the Line tool and the 2 Point Construction Line method. 
+ Click a point on the tine 1, Define the first point through which the construction line will pass. 


Click second point 2: Define the second point. The construction line is drawn. 
[Start another construction line from Step 1. The promot for 
Step 1 changes to Click point. 
QO Terminate the command. 
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Se 
Aligned Construction Draws construction lines aligned to an object you select. The 
line construction line is defined by the angle of the object you select and 


se 


® Choose the Line tool and the Aligned Construction Line method. 


@ Click object 1. Select an object to which the construction line will be aligned. 


tf the selected object is curved (a circle, arc, spline, and so on), the 
construction line will be aligned to a tangent at the point nearest the 
selection point. 


+ Click point 2. Define a point on the construction line. The line is drawn. 
O) Repeat this step as many times as desired. 
To draw construction lines aligned to another object, choose 
Enter and go back to Step 1. 
Cl] Terminate the command. 
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Aligned Offset Draws a construction line aligned to a selected object, at a specified 


Construction Line distance from the object. 


@ Choose the Line too! and the Aligned Offset Construction Line 


method. 

@ Click object 1. Select an object to which the construction line witl be aligned. 
The location of the selection point determines the positive offset 
direction. 

Enter distance 2. Define the offset distance. A construction line is drawn. 


C) Repeat this step as many times as desired. 

[J To draw construction lines aligned to another object, choose 
Enter and go back to Step 1. 

O Terminate the command. 
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Pe rpendicul ar Draws a construction line perpendicular to an object you select, at a 
. : defined point. This method works like the Aligned Construction Line 
Construction Line method, except that lines are drawn perpendicular to the selected 


object. 
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Preferred Angle 


Construction Line 


+ Click point 


To Change the Preferred Angie 


Ol 


Draws a construction line at the preferred angle through a point you 


define. 


@ Choose the Line too! and the Preferred Angle Construction Line 
method. 


1. Define a point through which the construction line will pass. The 
construction line is drawn. 
C) Repeat this step as many times as desired. 
[Ci Terminate the command. 





The preferred angle determines the angle of the construction line. 
You can change it several ways: 


@ Double-click the Preferred Angle Construction Line drawing method 
and enter a new value in the dialog box that appears. This change is 


temporary. 


@ Choose Preferred Values from the Attributes menu and enter a new 
preferred angle. The change is temporary unless you check the 
Permanent option before entering a new value. 


The Line Tool 


8 


Sard 
4 


=e eee 
Tangent Preferred 
Angle Construction 


Line 


@ Click the object the line 


Draws a construction line at the preferred angle and tangent to a 
curved object you select (such as a circle, arc, ellipse, elliptic arc, or 
spline). 


™@ Choose the Line tool and the Tangent Preferred Angie Construction 


will be tangent to 


To Change the Preferred Angle 
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Line method. 


1. Select an object to which the construction line will be tangent. 
The construction line is drawn at the nearest tangent that matches 
the preferred angle. 

CO Repeat this step as many times as desired. 

C] Terminate the command. 





The preferred angle determines the angle of the construction line. 
You can change it several ways: 


O @ Double-click the Tangent Preferred Angle Construction Line drawing 


method and enter a new value in the dialog box that appears. This 
change is temporary. 


B Choose Preferred Values from the Attributes menu and enter a new 
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preferred angle. If you choose Preferred Values from the Command 
prompt, the change is permanent. If you choose Preferred Values 
while a command is active, the change is temporary, unless you 
check the Permanent option before entering a new value. 


ar ae ee eee : 
Tangent Construction Draws a construction line tangent to an object you select. 


Line 
@ Choose the Line tool and the Tangent Construction Line method. 
® Click the object the line 1. Select an object to which the construction line will be tangent. 
will be tangent to The construction line is drawn at the point of tangency nearest the 


selection point. 
DC Repeat this step as many times as desired. 
O Terminate the command. 
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Draws a construction line tangent to two curved objects you select 


Bitangent 
(circles, arcs, ellipses, elliptic arcs, or splines). 


Construction Line 
AVA 


Click the object the line 1. Select the first object to which the construction line will be 
will be tangent to tangent. The construction tine will be drawn through the point of 
tangency nearest the selection point. 


®@ Choose the Line tool and the Bitangent Construction Line method. 


2. Select the second object. The construction line is drawn through the 
points of tangency nearest the selection points. 
[1 Start another construction line from Step 1. 
OC Terminate the command. 
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Point Tangent Draws a construction line through a point and the nearest point of 
Construction Line tangency on an object you select. 


M@ Choose the Line tool and the Point Tangent Construction Line 


method 
+ Click point 1, Define a point through which the construction line will pass. 
® Click the object the line 2. Select an object to which the construction line will be tangent. 
will be tangent to The construction line is drawn through the nearest point of tangency. 


C1) Repeat this step as many times as desired. 

C) To draw construction lines with another starting point, 
choose Enter and go back to Step 1. 

C) Terminate the command. 
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The Polyline Tool 
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The Polyline tool draws polylines and polygons. A polyline is a 
series of line segments that form a single object. A polygon is simply 
a closed polyline. You cannot change the attributes of any one 
segment without affecting the entire polyline. Compare a polyline to 
a line chain. A line chain looks like a polyline, but its line segments 
are individual objects. 


The segments of a polyline or polygon are connected by nodes. You 
can display the nodes of a polyline or other object with the Nodes 
command on the View menu. 





Node 


Nodes are control points that enable you to edit polylines and = 
polygons. You can use the Polyline command on the Modify menu 
to add, delete, or move nodes. You can convert a polyline into a 
spline or a line chain, You can also delete a single segment of the 
polyline. 


The special points of a polyline are: 


> > $ 


Vertices Centerpoint Midpoints 
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Attributes of Polylines 


Polyline Drawing 
Methods 





Polylines have the general attributes of color, line width, and fine 
type. Use the General command on the Attributes menu to set 
general attributes. 


Paighns 


Line unatn Te Line Type [1 | 





You draw polylines with the Polyline tool. 


Open 
Draws open polygons. 


Polygon 
Draws closed polygons. 


Regular Polygon Inscribed 
Draws regular polygons inside a circle of the pref. radius. 


Regular Polygon Circumscribed 
Draws regular polygons outside a circle of the pref. radius. 


Rectangle 
Draws rectangles defined by opposite corners. 
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Editing Polylines 


To Change the Attributes 
of One Polyline 


To Change the Attributes 
of Many Polylines 


To Add a Node toa 
Polyline 


To Delete a Node from a 
Polyline 


To Move a Node of a 
Polyline 


To Convert a Polyline to 
a Spline 


To Convert a Polyline to 
a Line Chain 


To Delete a Segment of a 
Polyline 


You edit polylines using the Modify menu commands. 


Double-click the polyline. 


Use the General Attr. command on the Modify menu. 


Use the Polyline Add Node command on the Modify menu. 


Use the Polyline Delete Node command on the Modify menu. 


Use the Polyline Move Node command on the Modify menu. 


Use the Polyline Make Line command on the Modify menu. 


"Use the Polyline Make Line command on the Modify menu. 


Use the Polyline Delete Part command on the Modify menu. 
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Draws polylines. 





H Choose the Polyline tool and the Open method. 
+ Click node of polyline 1. Define a point to be the first node of the polyline. 


Click next node 2. Define a point to be the next node in the polyline. Repeat this step 
as many times as desired. Each point defines a new node and 
segment in the polyline. 


3. Choose Enter to complete the polyline. The polyline is drawn to the 
last defined node. 
Start another polyline from Step 1. 
© Terminate the command. 


2a 2c 
2b 


1 2d 
3-Enter 


Draws a closed polygon. This method works like the Open method, 
except that the polygon is closed automatically when you choose 
Enter. 





2a 2c 
2b 


1 2d 
3-Enter 
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Regular Polygon Draws a regular polygon inscribed within, or circumscribed around a 


circle of the preferred radius; you specify the number of sides, or 


Inscribed, faces. A node of the polygon is at the preferred angle from its 
Regular Polygon centerpoint. 
Circumscribed 


SIO 
SIO 


Enter number of polygon 1, Enter the number of nodes (three or more). 
nodes 


@ Choose the Polyline too! and either the Regular Polygon Inscribed or 
Regular Polygon Circumscribed method. 


+ Click centerpoint 2. Define the centerpoint of the polygon. A polygon is drawn. 
OO Repeat this step as many times as desired. 
O To change the number of nodes, choose Enter and go 
back to Step 1. 
[C) Terminate the command. 


In the examples below, the circles are not drawn, but are shown here 
to illustrate the concept. 


Pref. Rodius 





and® 


Inscribed Circumscribed 
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Changing the Preferred Radius The preferred radius and the preferred angle determine the radius 
and Preferred Angle and the angle of the polygon. You can change them several ways: 


R oO H Double-click the Regular Polygon Inscribed or Regular Polygon 
Circumscribed method and enter new values in the dialog box that 
appears. This change is temporary. 


B Choose Preferred Values from the Attributes menu and enter a new 
preferred angle. If you choose Preferred Values from the Command 
prompt, the change is permanent. If you choose Preferred Values 
while a command is active, the change is temporary, unless you 
check the Permanent option before entering a new value. 


Pree ge 
Rectangle Draws an HV rectangle defined by its opposite corners. 
Se 
® Choose the Line tool and the Rectangle method. 
+ Click corner 1. Define the first comerpoint of the rectangle. 
Click opposite corner 2. Define the opposite comerpoint. The rectangle is drawn. 


C Start another rectangle from Step 1. 
© Terminate the command. 
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The Circle Tool 


The Circle tool draws circles in any of several methods. 





The special points of a circle are: 


vA 
Vertices Centerpoint Midpoint 
or Focal Point 
Attributes of Circles "Circles have the general attributes of color, line width, and line type. 
Use the General command on the Attributes menu to set general 


attributes. 


Line Widih Iw] Line Type fi] 
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Circle Drawing 
Methods 


Editing Circles 


To Change the Attributes 
of a Specific Circle 


To Change the Attributes 
of Multiple Circles 





You draw circles with the Circle tool. 


Centerpoint 
Draws circles from a centerpoint with a dynamic radius. 


Preferred 
Draws circles from a centerpoint with the pref. radius. 


Tangent 
Draws circles from a centerpoint to a tangent object. 


Bitangent 
Draws circles from two tangent objects and the pref. radius. 


3 Point 
Draws circles defined by three points. 


2 Point Tangent 
Draws circles from two points to a tangent object. 


Point Bitangent 
Draws circles from one point to two tangent objects. 


Tritangent 
Draws circles from three tangent objects. 


These are the different ways you can edit a circle. 
Double-click the circie. 


Use the General Attr. command on the Modify menu. 


100 Chapter 4: The Tool Palette 


a a ee ee a 
Centerpoint Draws a circle with a specified radius. The circle is defined by its 
centerpoint and the endpoint of a radius. 
7 M@ Choose the Circle too! and the Centerpoint method. 
+ Click centerpoint 1. Define the centerpoint of the circle. 
_ Click point of circie 2. Define the endpoint of a radius. The circle is drawn. 


Ci Start another circle from Step 1. 
{] Terminate the command. 
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el 
Preferred Draws a circle using the preferred radius. The circle is defined by its 


centerpoint and the preferred radius. 
k 
O 


@ Choose the Circle too! and the Preferred method. 


+ Click center of circle 1. Define the centerpoint of the circle. The circle is drawn. 
© Repeat this step as many times as desired. 
(1 Terminate the command. 





Changing the Preferred Radius The preferred radius determines the radius of the circle. You can 
change it several ways: 


R H Double-click the Preferred drawing method and enter a new value in 
the dialog box that appears. This change is temporary. 


@ Choose Preferred Values from the Attributes menu and enter a new 
preferred angle. If you choose Preferred Values from the Command 
prompt, the change is permanent. If you choose Preferred Values 
while a command is active, the change is temporary, unless you 
check the Permanent option before entering a new value. 
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a? 
A 
»* 


+ Click centerpoint 


® Click the object the circle 
will be tangent to 


Draws a circle from a specified centerpoint tangent to a selected 
object. 

@ Choose the Circle tool and the Tar. gent method. 

1. Define the centerpoint of the circle. 

2. Select an object to which the circle will be tangent. The circle is 
drawn to the point of tangency nearest the selection point. 


(Start another circle from Step 1. 
O Terminate the command. 
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Bitan 


ent 






& Click the object the circle t. 


will be tangent to 


Click second object to be 2: 
touched by circle 


Changing the Preferred Radius 
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R : 
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Draws a circle tangent to two selected objects. The size of the circle 
is determined by the preferred radius. 


Choose the Circle tool and the Bitangent method. 


Select the first object to which the circle will be tangent. The 
circle will be drawn to the point of tangency nearest the selection 


point. 


Select the second object. The circle is drawn to the points of 
tangency nearest each selection point. 

1 Start another circle from Step 1. 

Terminate the command. 





The preferred radius determines the radius of the circle. You can 
change it several ways: 


Double-click the Bitangent drawing method and enter a new value in 
the dialog box that appears. This change is temporary. 


Choose Preferred Values from the Attributes menu and enter a new 
preferred apgté. if you choose Preferred Values fromm the Command 
prompt, the change is permanent. if you choose Preferred Values 
while a command is active, the change is temporary, unless you 
check the Permanent option before entering a new value. 


3 Point 


+ Click point of circle 


Click second point of 
the circle 


Click third point of circle 


Draws a circle defined by three points on its perimeter. 


M@ Choose the Circle too! and the 3 Point method. 
1. Define the first perimeter point. 


2. Define the second perimeter point. A circle rubberbands to the 
pointer. 


. 3. Define the third perimeter point. The circle is drawn. 


[Start another circle from Step 1. 
O Terminate the command. 


2 
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ee 
? Point Tangent Draws a circle defined by two perimeter points and tangent to a 
selected object. 





fi Choose the Circle tool and the 2 Point Tangent method. 
+ Click point of circle 1. Define the first perimeter point. 
Click second point of circle 2. Define the second perimeter point. 
® Click the object the circle 3. Select an object to which the circle will be tangent. The circle is 
will be tangent to drawn to the point of tangency nearest the selection point. 


C] Start another circle from Step 1. 
© Terminate the command. 


2 
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Point Bitangent Draws a circle defined by one perimeter point, and tangent to two 


@ Choose the Circle tool and the Point Bitangent method. 
+ Click point of circle 1. Define a perimeter point. 


@ Click the object the circle 2. Select the first object to which the circle will be tangent. The circle 
will be tangent to will be drawn to the point of tangency nearest the selection point. 


Click object to be touched = 3. Select the second tangent object. The circle is drawn to the points of 
by circle tangency nearest the selection points of each object. 

© Start another circle from Step 1. 

1) Terminate the command. 
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Tritangent Draws a circle tangent to three objects you select. 





@ Choose the Circle tool and the Tritangent method. 


© Click the object the circle 1. Select the first object to which the circle will be tangent. The circle 
will be tangent to will be drawn to the point of tangency nearest the selection point. 


Click second object 2. Select the second tangent object. The circle will be drawn to the 
point of tangency nearest the selection point. 


Click third object 3, Select the third tangent object. The circle is drawn tangent to all 
three objects at the points of tangency nearest the selection points. 
C Start another circle from Step 1. 
(Terminate the command. 
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*. 
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The Arc Tool 





The arc tool draws circular arcs in a variety of ways. The special 
points of an arc are: 


CG CO 


Vertices Centerpoint Midpoint 
or Focal Point 


C—ce—————————S ee 

Attributes of Arcs - Arcs have the general attributes of color, line width, and line type. 
Use the General command on the Attributes menu to set general 
attributes. 


Lime Width In Line Type ("| 
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Arc Drawing 
Methods 


Editing Arcs 


To Change the Attributes 
of a Specific Arc 


To Change the Attributes 
of Multiple Arcs 


To Move the Endpoint of 
an Arc 


To Change the Length of 
an Arc 





You draw arcs with the Arc tool. 


3 Point 
Draws arcs defined by three points. 


Preferred 
Draws arcs using the pref. radius, start angle, and end angle. 


Centerpoint 
Draws arcs defined by a centerpoint and two endpoints. 


Bitangent 
Draws arcs that are tangent to two objects. 


Fillet 
Draws fillets (round corners) between two objects. 


Smooth Curve 
Draws smooth. curves from chained arcs. 


Hinged Curve 
Draws smooth or hinged curves from chained arcs. 


You edit arcs using the Modify menu commands. 


Double-click the arc. 
Use the General Attr. command on the Modify menu. 
Use the Endpoint command on the Modify menu. 


Use the Length command on the Modify menu to change arc length 
dynamically. Use the Numeric Length command on the Modify 
menu to change arc length numerically. 
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3 Point Draws a circular arc through three defined points. The first and third 


points are the endpoints of the arc. 


@ Choose the Arc tool and the 3 Point method. 


+ Click stanpoint 1. Define the startpoint of the arc. 
Click an internal point 2. Define a point on the perimeter of the arc. An arc rubberbands to 
the pointer. 
Click endpoint 3. Define the endpoint. The arc is drawn. 


CO Start another arc from Step 1. 
O Terminate the command. 


2 
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EERE 
Preferred Draws an arc with the preferred radius and endpoints at the preferred 


f 
vi 


HE Choose the Arc tool and the Preferred method. An arc follows the 
pointer. 


+ Click center of arc 1. Define the centerpoint of the arc. The arc is drawn. 
O Repeat this step as many times as desired. 
OC Terminate the command. 





lE.g-- 400°), re 
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Changing the Preferred Radius The preferred radius and start and end angles determine the radius 
and Start & End Angles and endpoints of preferred arcs. You can change them several ways: 
R @ Double-click the Preferred drawing method and enter a new value in 
a the dialog box that appears. The change is temporary unless you 


check the Permanent option before entering a new value. 


M@ Choose Preferred Values from the Attributes menu and enter a new 
preferred angle. If you choose Preferred Values from the Command 
prompt, the change is permanent. if you choose Preferred Values 
while a command is active, the change is temporary, unless you 
check the Permanent option before entering a new value. 


142 Chapter 4: The Tool Palette 


oint 





Center 





+ Click centerpoint 


Click startpoint 


~ « Click endpoint 


Draws an arc defined by its centerpoint and two endpoints. 


@ Choose the Arc tool and the Centerpoint method. 


1. Define the centerpoint of the arc. A circle rubberbands from the 
centerpoint to the pointer. 


2. Define a radius of the arc. This is also the first endpoint of the arc. 
An arc rubberbands from the first endpoint. Move the pointer 
counterclockwise because the arc is drawn counter-clockwise from 
the first endpoint. 


3. Define the second endpoint. The arc is drawn. 
C Start another arc from Step 1. 
1 Terminate the command. 


3 m@---. 
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Bitangent 
ee 


© Click the object the arc 1. 
will be tangent to 





Click second object 2. 


Changing the Preferred Radius 


R ; 
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Draws an arc tangent to two selected objects. The size of the arc is 
determined by the preferred radius. 


Choose the Arc tool and the Bitangent method. 


Select the first tangent object. The arc will be drawn from the 
point of tangency nearest the selection point. 


Select the second tangent object. The arc is drawn to the point of 
tangency nearest the selection point. 

(3 Start another arc from Step 1. 

OC Terminate the command. 


Note the effect caused by the different location of the selection 
points. The arcs in the examples have the same preferred radius. 


The preferred radius determines the radius of the arc. You can 
change it several ways: 


Double-click the Bitangent drawing method and enter a new value in 
the dialog box that appears. This change is temporary. 


Choose Preferred Values from the Attributes menu and enter a new 
preferred angle. If you choose Preferred Values from the Command 
prompt, the change is permanent. If you choose Preferred Values 
while a command is active, the change is temporary, unless you 
check the Permanent option before entering a new value. 





Draws a fillet (a rounded corner) between two objects. The fillet is 
an arc of the preferred radius. This method either truncates or 
extends the objects. The endpoints opposite the fillet are unchanged. 


The example shows an imaginary line between the first and second 
objects where those objects are tangent to the preferred arc 
Selecting an object on either side of this imaginary line changes the 


way the fillet is drawn. 
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Mi Choose the Arc tool and the Fillet method. 
® Click first object 1. Select the first object to be filleted. 
Click second object 2. Select the second object. The fillet is drawn. 


Fillet another pair of objects from Step 1. 
Terminate the command. 
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In the examples below, note how the location and sequence of 
selection points changes the way the fillet is drawn. 


1 
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The example below illustrates a fillet drawn between a line and a 
curved object. There are many possibilities. 
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Changing the Preferred Radius The preferred radius determines the radius of the arc. You can 
' change it several ways: 


R ® Double-click the Fillet drawing method and enter a new value in the 
dialog box that appears. This change is temporary. 


®@ Choose Preferred Values from the Attributes menu and enter a new 
preferred angle. if you choose Preferred Values from the Command 
promot, the change is permanent. If you choose Preferred Values 
while a command is active, the change is temporary, unless you 
check the Permanent option before entering a new value. 
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Smooth Curve 


+ 


118 


Click startpoint 
Click an internat point 


Click endpoint 


Click endpoint of next line 


Draws a smooth curve composed of circular arcs. The first three 
points define the first arc in the curve; each point thereafter defines 
the endpoints of the connecting arcs. The connection is smooth. 
Enter completes the curve. 


@ Choose the Arc tool and the Smooth Curve method. 
1, Define the startpoint of the first arc. 
2. Define a perimeter point of the first arc. 


3. Define the endpoint of the first arc. The first arc in the curve is 
drawn. 


4. Define the endpoint of the next arc. The two arcs are connected, 
creating a smooth curve (the tangent vectors are identical). Continue 
defining endpoints of additional arcs. 


5. Choose Enter to complete the curve. 
0 Start another smooth curve from Step 1. 
O Terminate the command. 





4d 





4a 5-Enter 
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+ Click startpoint 


Click an internal point 
Click endpoint 
Click an internal point 


Click endpoint 


Draws a hinged curve composed of arcs. 


@ Choose the Arc tool and the Hinged Curve method. 


1. 


a 


Define the startpoint of the first arc. 


Define a perimeter point. 


. Define the endpoint. The first arc in the curve is drawn. 
. Define a perimeter point of the next arc. 


. Define the endpoint of the next arc. The next arc Is drawn 


connected to the previous arc. Repeat Steps 4 and 5 as many times 
as desired. 


, Choose Enter to complete the curve. 


C Start another hinged curve from Step 1. 


(Terminate the command. 


in the example, three arcs are drawn by performing Steps 1, 2 and 3, 
and then repeating Steps 4 and 5 twice. 


4b 





5b 


4a 6-Enter. 
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The Ellipse Tool 


Ellipses are defined by focal points, a major axis, and a minor axis. 


OCS 


Major Half Axis Minor Half Axis Focal Points 


The special points of an ellipse are: 


OGOOC 


Vertices Centerpoint Midpoint Focal Points 
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qa re ee 

Attributes of Ellipses Ellipses have the general attributes of color, line width, and line type. 
Use the General command on the Attributes menu to set general 
attributes. 





Line wietn 
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Ellipse Drawing You draw ellipses with the Ellipse tool. 
Methods 


Focal Point 
Draws ellipses defined by focal points and a point. 


Focal Point Offset 
Draws ellipses defined by focal points and the major axis. 


Preferred 
Draws ellipses at the pref. angle using the pref. half axes. 
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Editing Ellipses These are the different ways you can edit an ellipse. 


To Change the Attributes Double-click the ellipse. 

of a Specific Ellipse 

To Change the Attributes Use the General Attr. command on the Modify menu. 
of Multiple Ellipses 


SSS Ee 
Focal Point Draws an ellipse defined by its focal points and a point on the 


B® Choose the Ellipse tool and the Focal Point method. 


+ Click focus of ellipse 1. Define the first focal point of the ellipse. 
Click other focus 2. Define the second focal point. 
Click point on ellipse 3. Definea perimeter point. The ellipse is drawn. 


© Start another ellipse from Step 1. 
O Terminate the command. 


2+ 
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Focal Point Offset 


+ Click focus of ellipse 
Click other focus 


Enter length of major axis 


Draws an ellipse defined by its focal points and the length of the 
major axis. 

@ Choose the Ellipse tool and the Focal Point Offset method. 

1. Define the first focus point of the ellipse. 

2. Define the second focus point. 

3. Define the length of the major axis. The ellipse is drawn. 


C) Start another ellipse from Step 1. 
[ Terminate the command. 
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Preferred 
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+ Click centerpoint 1, 


Changing Major and Minor 
Half Axes and the Preferred 


Angle 
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Draws an ellipse defined by the preferred major and minor half axes. 
The major axis is aligned to the preferred angle. 


Choose the Ellipse tool and the Preferred method. 


Define the centerpoint of the ellipse. The ellipse is drawn. 

OC Repeat this step as many times as desired. An ellipse is drawn 
at each step. 

O) Terminate the command. 


3 -Pret, Angle 





The major and minor half axes determine the size of the ellipse. The 
preferred angle determines the orientation of the ellipse. You can 
change these several ways: 


Double-click the Preferred drawing method and enter new values in 
the dialog box that appears. The changes are temporary. 


Choose Preferred Values from the Attributes menu and enter new 
values. If you choose Preferred Values from the Command prompt, 
the changes are permanent. If you choose Preferred Values while a 
command is active, the changes are temporary, unless you check the 
Permanent option before entering a new value. 


The Elliptic Arc Tool 


Draws two types of elliptic arcs. 


COC 


Major Half Axis §_ Minor Half Axis Endpoints Focal Points 








- The special! points of an elliptic arc are: 


COCO 


Vertices Centerpoint Midpoint Focal Points 
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a 

Attributes of Elli ptic Elliptic Arcs have the general attributes of color, line width, and line 

Arcs type. Use the General command on the Attributes menu to set 
general attributes. 


EMplic Orc 
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Elliptic Arc Drawing You draw elliptic arcs with the Elliptic Arc tool. 
Methods 


Focal Point 
Draws elliptic arcs from two focal points and two endpoints. 


Preferred 
Draws elliptic arcs with the pref. angle, start, and end angles. 
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Editing Elliptic Arcs 


To Change the Attributes 
of a Specific Elliptic Arc 


To Change the Attributes 
of Multiple Elliptic Arcs 


To Move the Endpoint of 
an Elliptic Arc 


To Change the Length of 
an Elliptic Arc 


You edit elliptic arcs by using the Modify menu Commands. 


Double-click the elliptic arc. 


Use the General Attr. command on the Modify menu. 


Use the Endpoint command on the Modify menu. 


Use the Length command on the Modify menu to change elliptic arc 
length dynamically. Use the Numeric Length command on the 
Modify menu to change elliptic arc length numerically. 
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Focal Point 


+ Click focus of ellipse 


128 


Click other focus 
Click startpoint 


Click endpoint 





Draws an elliptic arc defined by two foca! points and two endpoints. 
The arc is drawn counter-clockwise from the endpoints in the order 
they were defined. 

™@ Choose the Elliptic Arc tool and the Focal Point method. 

1. Define the first focal point of the arc. 

2. Define the second focal point. 

3. Define the startpoint of the arc. 

4. Define the endpoint. The arc is drawn counter-clockwise from the 
first endpoint to the second endpoint. 


C Start another elliptic arc from Step 1. 
1) Terminate the command. 


in the example below, note the effect on the way the arc is drawn by 
the order of the endpoints. 


2+ 





Chapter 4: The Tool Palette 
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Preferred Oraws an elliptic arc defined by the preferred major and minor half 


¥ axes; its endpoints are determined by the preferred start and end 
angles. The major axis is aligned to the preferred angle. 
@ Choose the Elliptic Arc tool and the Preferred method. 


+ Click centerpoint 1, Define the centerpoint of the elliptic arc. The elliptic arc is drawn. 
C Repeat this step as many times as desired. An elliptic arc is 
drawn at each step. 
O Terminate the command. 
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Changing the Preferred Angle, The preferred angle, major and minor half axes, and start and end 
Major & Minor Half Axes, and angles determine the angles and half axes of elliptic arcs. You can 
Start & End Angles change them several ways: 


oO A B B @ Double-click the Preferred drawing method and enter a new value in 
Y the dialog box that appears. This change is temporary. 


@ Choose Preferred Values from the Attributes menu and enter a new 
preferred angle. 'f you choose Preferred Values from the Command 
prompt, the change is permanent. If you choose Preferred Values 
while a command is active, the change is temporary, unless you 
check the Permanent option before entering a new value. 
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The Spline Tool 


130 
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The spline too! draws open and closed cubic splines. Technically 
speaking, topCAD draws B-Splines. 


Splines are complex curves that are defined by one or more nodes 
(also known as control points). The endpoints of a spline are called 


tangent points (also known as end conditions). The section of a 
spline between nodes is called a segment. 


Nooe 


Node 





You can snap to the following special points of a spline (nodes in the 
figure are marked with an x): 


Vertices Centerpoint Midpoints or 
Focal Points 


Attributes of Splines 


Splines have the general attributes of color, line width, and line type. 
Use the General command on the Attributes menu to set these spline 
attributes. 


Splines have the additional attribute of precision. Spline segments 
are drawn with many short straight lines. topCAD uses a preset 
minimum number of tines. Precision is preset to 0. Setting a 
precision of greater than 0 increases the number of lines. You can 
only change precision by double-clicking an existing spline. 


Line wioir bine Type [i] 


frecision [ 
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Spline Drawing 


Methods 


>USTOIOMIAL+ 
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You draw splines with the Spline tool. 


Open 
Draws open splines with two or more nodes. 


Cyclic 
Draws cyclic splines (closed smooth splines). 


Anticyclic 
Draws anticyclic splines (closed hinged splines). 
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Editing Splines 
To Display Nodes of all 


Splines in the Drawing 


To Change the Attributes 
of One Spline 


To Change the Genera! 
Attributes of Many 
Splines 


To Change Precision 
To Add a Node 

To Delete a Node 
To Move a Node 


To Convert a Cyclic or 
Anticyclic Spline to an 
Open Spline 


To Convert an Open or 
Anticyclic Spline to 
Cyclic Spline 


To Convert an Open or 
Cyclic Spline to an 
AntiCyclic Spline 


To Change the End 
Conditions of a Spline 


To Convert a Spline toa 
Polyline 


To Delete a Segment 


You edit splines using the Modify menu commands. When editing 
splines, it is helpful to activate node display for splines. 


Use the Nodes command on the View menu. 
Double-click the spline. 

Use the General Attr. command on the Modify menu. 
Double-click the spline. 

Use the Spline Add Node command on the Modify menu. 


Use the Spline Delete Node command on the Modify menu. 


Use the Spline Move Node command on the Modify menu. 


’ Use the Spline Open command on the Modify menu. 


Use the Spline Cyclic command on the Modify menu. 


Use the Spline Anticyclic command on the Modify menu. 


Use the Spline Tangent command on the Modify menu. 


Use the Spline Make Polyline command on the Modify menu. 


Use the Spline Delete Part command on the Modify menu, 
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Open | Draws an open spline that passes through two or more nodes. The 


length of the end tangents is zero. Enter completes the spline. 


®@ Choose the Spline tool and the Open method. The crosshair pointer 


appears. 
+ Click node of spline 1. Define the first node of the spline. 
Click node of spline 2. Define a new node. Continue defining nodes. 


3. Choose Enter to complete the spline. 
C sStart another spline from Step 1. 
[Terminate the command. 


3-Enter 
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Cyclic Draws a closed spline that passes through two or more nodes. The 


tangent vectors in the first and last points are identica!. Enter 
RUD completes the spline. 


This method works like the Open method except that the spline is 
Closed when you choose Enter. 





Anticyclic ‘ Draws a closed spline that passes through two or more nodes. The 


ee > tangent vectors in the first and last points are opposite, creating a 
ce hinge. 


This method works like the Open method except that the spline is 
closed when you choose Enter. 


3-Enter 
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The Text Tool _ 


You can add text to drawings using either Macintosh or topCAD 
fonts. Macintosh fonts are designed for printing. topCAD fonts are 
designed for plotting. 


The following Macintosh fonts are supported if they have been 
installed in your System file. If you select a Macintosh font that is not 
in your System file, the Chicago font is used instead. 


Chicago Toronto 

Geneva Cairo 

Monaco Los Angeles 

New York Times (a LaserWriter font) 

Venice Helvetica (a LaserWriter font) 

London Courier (a LaserWriter font) 

Athens Symbo! (a LaserWriter font) _ 
San Francisco Mobile 


One topCAD font is built into topCAD. Over 200 user fonts can be 
customized using the Custom Font command on the File menu. 


You can use the Basic Settings command on the File menu to specify 


whether text is displayed and printed using actual characters or a box 
outline. Using the outline speeds processing. “ 


Text Drawing eee, 
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Text is placed by the text origin. The text origin is like a handle 
which you use to place text. When you place text in a drawing, the 
text origin is placed at the defined point. The text origin can be set to 
any of the points in the example. 


a ® 
a 4 
. ® 6% 
You can snap to the following special points of text: 


JEXT TEXT TEXT TEXT 


Vertices Centerpoint Midpoint Focal Points 
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a ES 

Attributes of Text You can define text attributes using the Text command on the 
Attributes menu. For a description of the Color and Line Width 
attributes, refer to the General command on the Attributes menu. 


Text attributes that apply to 
topCAD and custom fonts 


Proportional tpecing: 
Oon Gor 


Tent Origin 


Justification : 
@leti OCenter O Aight Oo 


Text attributes that apply to 
Macintosh fonts 


Jusilficatian: 
®lell OCCenter OC fight 





You can change text attributes temporarily while using a Text 
drawing method by double-clicking the drawing method icon. 
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Text Drawing 
Methods 





Add text to a drawing using the Text tool and the Define Text menu. 
The Text drawing methods let you place text at a variety of angles. 
The Define Text menu provides several ways to define the text to be 
placed. 


Some of the Text drawing methods use the text angle set with the 
Text command on the Attributes menu like a preferred value. 


Text Angle 
Places text you define at the current text angle. 


Preferred 
Places the preferred text at the current text angle. 


Rotated 
Places text you define at an angle you define. 


Vertical 
Vertically places text you define. 


Horizontal 
Horizontaily places text you define. 


Aligned 
Aligns text you define to an object you select. 


Multiline 
Piaces multiple lines of text you define at the text angle. 
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Defining Text 
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Define 
Concatenated 
Multiline omM 
Repeated Text oR 
From File oF 
Existing Text of 
Subtext 

PreferredText ¢P 


De ea Dd A) dele ee errere bee eee 
lime 


You can define text in three ways: 


@ Type the desired text and press Return 





Use Variable 
Last Text 
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»NOTE: If you type any text that contains spaces or special 
characters such as #, surround the text with double quotation marks 
(for example, "Sample text" or “#1"). 


Press Return to use the preferred text 
Use the Define menu 


Groups multiple blocks of text together. 

Accepts multiple lines of text. 

Repeats the specified text a specified number of times. 
Uses text from a text file. 

Copies text from an existing text object. 

Uses a range of the text you type. 

Uses the preferred text. 


Uses the Macintosh system date. 
Uses the Macintosh system time. 


Uses the text defined in a text variable. 
Uses the last defined text. 


Editing Text 


To Change the Attributes 
of a One Text Object 


To Change One Attribute 
of Many Text Objects 


To Edit Existing Text 


To Replace Existing Text 
with the Preferred Text 


To Break Text into its 
Component Lines 


You edit text using the Modify menu commands. You can change 
text attributes, edit existing text, or replace it with the preferred text. 
Double-click the text object. 


Use the Text Att. command on the Modify menu. 


Use the Text Edit command on the Modify menu. 


Use the Text Replace command on the Modify menu. 


Use the Unlink command on the Modify menu. 
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Places the text you define at the current text angle. 





BW Choose the Text tool and the Text Angle method. 


Enter text 1, Define the desired text. If you do not define any text, the preferred 
text is used automatically. 


+ Click text location 2. Define the point where you want to place the text. The text is 
placed. 
CD Repeat this step as many times as desired. The defined text is 
placed at each point you define. 
O Terminate the command. 


in the example below, the current text angle is 30°. The text origin is 
set at the lower-left corner. 


‘ ott 
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—————————————SS 
Preferred Places the preferred text at the specified location. If you are using 
the topCAD font, the text is positioned along the current text angle; if 
Al «| you are using a Macintosh font, the text is positioned horizontally. 
@ Choose the Text tool and the Preferred method. 


+ Click text location 1. Define the point where you want to place the text. The text is 
placed. 
C)] Repeat this step as many times as desired. The preferred text 
is placed at each point you define. 
C) Terminate the command. 


in the example below, the current text angle is 30°; the text origin is 
the lower-left corner. 
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Rotated 
S 
Eee 


Enter text 
Enter text angle 


+ Click text location 


Places the text you define at an angle you define. 


@ Choose the Text tool and the Rotated method. 
1. Define the desired text. 
2. Define the text angle. 


3. Define the point where you want to place the text. The text is 


placed. 
OC Repeat this step as many times as desired. The defined text 
is placed at each point you define. 


C Terminate the command. 
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Vertical Places the text you define vertically. Macintosh fonts are placed 


> horizontally. 
ww 

2 

he 


& Choose the Text too! and the Vertical method. 


Enter text 1. Define the desired text. 
+ Click text location 2. Define the point where you want to place the text. The text is placed 
vertically. 


CO) Repeat this step as many times as desired. The defined text 
is placed at each point you define. 
CJ Terminate the command. 


Text 


»ver tical 


The Text Tool 145 


Horizontal Places the text you define horizontally. This method works like the 


| Vertical method, except that the defined text is placed horizontally. 
A abcd 


Horizontal Text 
2 
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Enter text 


Places the entered text aligned to a selected object. Macintosh fonts 
are placed horizontally. 


@ Choose the Text tool and the Aligned method. 


1. Define the desired text. 


@ Click object to be aligned to 2. Select an object to which the text will be aligned. If you select a 


“ Click text location 





curved object, the text will be aligned to the point of tangency 
nearest the selection point. 
C) To define different text, choose Enter. 


3. Define the point where you want to place the text. The text is placed 
aligned to the object selected in Step 2. 
C1 Repeat this step as many times as desired. The defined text is 
placed at each point you define. 
O To select another object for alignment, choose Enter. 
C) Terminate the command. 


The start and endpoints of the selected object determine the angle of 
. alignment. In the example below, the arrows indicate the endpoint 
of the line. 





= /% 
\2 x 
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a 
Multiline Places the entered multiline text at the specified location. 


@ Choose the Text tool and the Multiline method. 


Type multiline text 1. Define the first line of text. Choose Enter to end a line. 
Type multiline text 2. Define the next line of text. Choose Enter to end a line. Repeat this 
step until you have defined ali desired lines of text. 
Type multiline text 3. Choose Enter to complete the multiline text. 
+ Click text location 4. Define the point where you want to place the text. The multiline text 


is placed at the current text angle. 

DC Repeat this step as many times as desired. The multiline text 
is placed at each point you define. 

C To define different multiline text, choose Enter. 

© Terminate the command. 
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12 
The Dimension Tool 


Dimensions objects, distances, and angles in a variety of ways. 





Most dimension drawing methods produce associative dimensions. 
If you change the size of the dimensioned object, its associated 
dimension changes also. If you delete an object, its associated 
dimension is also deleted. 


The basic parts of a dimension are: 


Morker 
Dimension Tex? 
Oimension Line 

38.00 
Extension Line 
Offset 


i 


Dimension Point Dimension Point 


You can snap to the following special points of a dimension: 


31.42 341.42 

Vertices Centerpoint, 
Midpoint, or 
Focal Point 
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Dimension lines of linear dimensions can be internal or external, 
depending on where you define the point of the dimension line as 
shown in the following figure. 










1 





According to industrial standards, the angle of dimension text cannot 
be between 75°-105° or 255°-285°. If the angle of the dimension 
tine is within either of these ranges, the dimension text is drawn 
perpendicular to the dimension line. 


» NOTE: When drawing dimensions, be sure to select exact points 
by using user icons or the Define Points menu (such as the Vertex, 
Centerpoint, and Nearest intersection user icons). Angular 
dimensions are measured from the east axis. 


gw? 


a Qe 


o 
ar 
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Attributes of Dimensions have genera! attributes, text, and dimension attributes. 


For a description of the general attributes, refer to the General 
command on the Attributes menu. For a description of the text 
attributes, refer to the Text command on the Attributes menu. Fora 
description of the dimension attributes, refer to the Dimension 
command on the Attributes menu. 


Dimensions 


The dimension attributes dialog 
box for linear dimensions 


— Maerker Size : [4 


Bectmais ‘e) © oO O 
Fermet 


© Standerd Extension tine Ono 
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The dimension attributes dialog 
box for angular dimensions 


marter size :[4¢ 


© £ Oo: << 


Extention Line © No 
O From @ To 





You can change dimension attributes temporarily while using a 
dimension drawing method by tripie-clicking the drawing method 
icon. 
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Dimension Drawing 


Methods 





Linear Aligned 
Measures the linear length of a line or polyline at any angle. 


Linear Horizontal 
Measures the horizontal length of a line or polyline. 


Linear Vertical 
Measures the vertical length of a line or polyline. 


Distance Aligned 
Measures the distance between two points at any angle. 


Distance Horizontal 
Measures the horizontal distance between two points. 


Distance Vertical 
Measures the vertical distance between two points. 


Angular Complement 
Measures the complementary angle between two objects. 


Angular 
Measures the angle between two objects. 


Angular Horizontal 
Measures the angle from the horizontal axis to an object. 


Angular Vertical 
Measures the angle from the vertical axis to an object. 


Angular Horizontal Complement 
Measures the complementary angle from the horizontal axis. 


Angular Vertical Complement 
Measures the complementary angle from the vertical axis. 


Parallel 
Measures the distance between parallel lines or polylines. 


Radial 
Measures the radius of an arc or circle. 
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See previous page. 
Radial tnternal 


A Radial Dimension with an adjustable internal dim. line. 


Diametral 
Measures the diameter of a circle. 


Diametral Preferred 
Measures the diameter of a circle at the preferred angle. 


Diametral External 
Measures the diam. of a circle with external extension lines. 


Leader Line 
Draws a leader line with as many as three segments. 


Ordinate Horizontal 
Draws ordinal dimension lines for horizontal distances. 


Ordinate Vertical 
Draws ordinal dimension lines for vertical distances. 


Continuous Horizontal 
Dimensions a series of horizontal distances. 


Continuous Vertical 
Dimensions a series of vertical distances. 


Cumulative Horizonta! 
Dimensions a cumulative series of horizontal distances. 


Cumulative Vertical 
Dimensions a cumulative series of vertical distances. 


Baseline Horizontal 
Dimensions horizontal distances from a baseline. 


Baseline Vertical 


7 .84 Dimensions vertical distances from a baseline. 
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A 
Editing Dimensions 


To Change Attributes of a 
Specific Dimension 


To Change the Attributes 
of Multiple Dimensions 


To Look Up Dimension 
Tolerance Standards 


To Move Part of the 
Dimension 


To Move the Entire 
Dimension 


To Break a Dimension 
into its Component Parts 





You edit dimensions using the Modify menu commands. if the 
dimension is associative, scaling the object changes dimension 
values automatically. You can even build an associative dimension 
into a symbol. When you place the symbol with a scaling 
transformation, the dimension is also scaled automatically. 


Doubie-click the dimension. 


Line Tyoe | 


ea eae ek. Rael BML an 


) orc = ” foot = fe | 


3 Marker Size: [4 
o ® Oo 9 
© Stenderd ProjectionLine Oo 


eo ° =, 
Scaling — 


Use the Dimension Attr. command on the Modify menu to change 
dimension attributes. Use the General command on the Modify 
menu to change general attributes. Use the Text Attr. command on 
the Modify menu to change text attributes. 


Use the ?7Dim Toler. command on the Modify menu. You can 
display a list of tolerance standard names or save a list of tolerance 
standard names and nominal! values. 


Use the Dimension Partially command on the Modify menu to move 
the dimension text, move the dimension line, or change the length of 
extension lines. 


Use the Dimension Totally command on the Modify menu. 


Use the Untink command on the Modify menu. This enables you to 
further edit the dimension as separate objects. 
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em 
Linear Allis ned Dimensions the length of a line or polyline segment at any angle. 


™@ Choose the Dimension tool and the Linear Aligned method. 


® Click object 1. Select a line or polyline segment. 
X Locate point of 2. Place the dimension line by defining a point on the dimension line. 
dimension line The dimension line is drawn. 


O Dimension another object from Step 1. 
C Terminate the command. 
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Linear Horizontal Dimensions the horizontal length of a line or polyline segment. The 
— dimension tine remains horizontal even if the object is rotated. 






12.5 *% 


@ Choose the Dimension too! and the Linear Horizontal method. 


@ Click object 1. Select a line or segment of a polyline. 
X Locate point of 2. Piace the dimension line by defining a point on the dimension line. 
dimension line The dimension line is drawn. 


©) Dimension another object from Step 1. 
C Terminate the command. 





Linear Vertical Dimensions the vertical length of a iine or polyline segment. The 
dimension line remains vertical even if the object is rotated. 





This method works like the Linear Horizontal method, except that the 
projection is vertical. 
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a ap 
Distance Aligned 


4 
+ 


+ Click first point 
Click second point 


X Locate point of 
dimension line 


Dimensions the distance between two point. 


® Choose the Dimension tool and the Distance Aligned method. 

1, Define the first dimension point. 

2. Define the second dimension point. 

3. Place the dimension line by defining a point on the dimension line. 
The dimension line is drawn. 


© Dimension another object from Step 1. 
© Terminate the command. 
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Distance Horizontal 


12 


Distance Vertical 





Dimensions the horizontal distance between two points. The 
dimension line is drawn horizontally, and passes through the third 
specified point. The dimension line remains horizontal even if the 
object is rotated. 


This method works like the Distance Aligned method, except that the 
horizontal projection of the two points is dimensioned. 


43) 










Y 
y 


LYS 






Dimensions the vertical distance between two points. The 
dimension line is drawn vertically, and passes through the third 
specified point. 


This method works like the Distance Aligned method, except that the 
vertical projection of the two points is dimensioned. 


2 





- 
* 


Y; 


Y 
Al 







VSS 


Lo 


The Dimension Tool 159 


Dimensions the angle between two objects you select (or between 
the tangents at the intersection of the two objects). 





WM Choose the Dimension tool and the Angular method. 


@ Select object 1. Select the first object. 
Select second object 2. Select the intersecting object. 

X Locate point of 3. Place the dimension arc by defining a point on the dimension arc. 
dimension arc The angle is dimensioned. 


© Dimension another angle from Step 1. 
1 Terminate the command. 
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Angular Complement 


1 


Dimensions the complementary angle between objects you select (or 
between the tangents at the intersection of the two objects). 


This method works like the Angular method, except that the 
complementary angle is dimensioned. 
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Dimensions the angle between an object you select (or its tangent) 
and the positive X axis. 





Choose the Dimension tool and the Angular Horizontal method. 


© Select object 1. Select the object to be dimensioned. This point defines the location 
of the extension line. 
X Locate point of 2. Place the dimension arc by defining a point on the dimension arc. 
dimension arc The angle is dimensioned. 


C1 Dimension another angle from Step 1. 
O Terminate the command. 


Defining a dimension point above or below the selection point 
determines which angle is dimensioned as shown in the example. 
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Angular Vertical 





Dimensions the angle between an object you select (or its tangent) 
and the positive Y axis. 


This method works like the Angular Horizontal method, except that 
the angle between the selected object and the vertical axis is 
dimensioned. 


Defining a dimension point on the left or right side of the selection 
point determines which angle is dimensioned as shown in the 
example. 





The Dimension Tool 163 


ee 
Angular Horizontal 


Com 








lement 
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Dimensions the angle between an object you select (or its tangent) 
and the negative X axis. 


This method works like the Angular Horizontal method, except that 
the angle between the selected object and the negative X axis is 
dimensioned. 


Defining a dimension point above or below the selection point 
determines which angle is dimensioned as shown in the example. 








Com 





Angular Vertical 
plement 





Dimensions the angle between an object you select (or its tangent) 
and the negative Y axis. 


This method works like the Angular Horizontal method, except that 
the angle between the selected object and the negative Y axis is 
dimensioned. 


Defining a dimension point above or below the selection point 
determines which angle is dimensioned as shown in the example. 
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Parallel 






® Click first line 
Click parallel line 


X Locate point of 
dimension line 


Dimensions the distance between two parallel lines or polyline 
segments. 

M@ Choose the Dimension tool and the Paraliel method. 

1. Select the first parallel line or segment to be dimensioned. 

2. Select the second parallel line or segment. 

3. Place the dimension line by defining a point on the dimension line. 
The parallel dimension is drawn. 


C Dimension additional paraiiel lines from Step 1. 
OC Terminate the command. 
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Radial 


12 


® Click an object 


XK Click place for radius 
dimension 


Dimensions the radius of an arc or circle. The dimension line can be 
drawn internally or externally. Internal dimension lines start at the 
centerpoint of the arc or circle. 


The radial dimension prefix “R” is added to the dimension text of 
radial dimensions automatically. You can change it using the Format 
option in the Dimension attributes dialog box. 


® Choose the Dimension tool and the Radial method. 
1. Select the circle or arc to be dimensioned. 


2. Define the point where you want to place the dimension line. 


The dimension line is drawn. 
DC Dimension another radius from Step 1. 
{J Terminate the command. 


The point determines the angle and location of the dimension line. 
To draw an internal dimension line, define a point inside the arc or 
circle. To draw an external dimension line, define a point outside 

the arc or circle. The point determines the external dimension line 


~ length. 
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Radial Internal 


4 
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Dimensions the radius of an arc or circle. The dimension line can be 
placed inside or outside the arc or circle. This is determined by the 
placement of the specified point. The dimension text is positioned 
by the defined point. 


The radia! dimension prefix “R” is added to the dimension text of 
radial dimensions automatically. You can change it using the Format 
option in the Dimension attributes dialog box. 


This method works like the Radial method, except that if the defined 
point (Click 2) is located inside the circle, then the dimension line 
starts from that point (not from the centerpoint of the circle). 
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Diametral Dimensions the diameter of circle. The dimension line passes 


through the center of the circle. The dimension text can be placed 
@ internally or externally. 


The diametral dimension prefix ~@” is added to the dimension text 
of diametral dimensions automatically. You can change it using the 
Format option in the Dimension attributes dialog box. 


» NOTE: This method does not dimension arcs. 
@ Choose the Dimension tool and the Diametral method. 
© Click an object 1. Select the circle to be dimensioned. 
X Click text location 2. Define the point where you want to place the dimension line. The 
dimension line is drawn. 


OO Dimension another diameter from Step 1. 
O Terminate the command. 


The point determines the angle and location of the dimension line. 
To draw an internal dimension line, define a point inside the circle. 

- To draw an external dimension tine, define a point outside the circle, 
The point determines the external dimension line length. 
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Se ee 
Diametral Preferred 


a 
& Click an object 1. 
XM Click text location 2. 
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Dimensions the diameter of a circle at the preferred angle. The 
dimension line passes through the center of the circle. The 
dimension text can be placed internally or externally. 


The diametra! dimension prefix “@” is added to the dimension text 
of diametral dimensions automatically. You can change it using the 
Format option in the Dimension attributes dialog box. 

» NOTE: This method does not dimension arcs. 

Choose the Dimension tool and the Diametral Preferred method. 
Select the circle to be dimensioned. 

Define the point where you want to place the dimension line. The 
dimension line is drawn at the preferred angle. 


1 Dimension another diameter from Step 1. 
OO Terminate the command. 


The point determines location of the dimension line. To draw an 
internal dimension line, define a point inside the circle. To draw an 
external dimension line, define a point outside the circle. The point 
determines the external dimension line length. 
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Diametral External Dimensions the diameter of a circle. The dimension line passes 


through a point you define at the preferred angle. 
Oo 
The diametral dimension prefix “{%” is added to the dimension text 


of diametrat dimensions automatically. You can change it using the 
Format option in the Dimension attributes dialog box. 


» NOTE: This method does not dimension arcs. 
M Choose the Dimension tool and the Diametral External method. 
@ Click an object 1. Select the circle to be dimensioned. 
X Click text location 2. Define the point where you want to place the dimension line. The 
dimension line is drawn. 


1 Dimension another diameter from Step 1. 
O) Terminate the command. 


The point determines the location of the dimension line. To draw an 

internal dimension line, define a point inside the circle. To draw an 

external dimension line, define a point outside the circle. The point 
- determines the external dimension text location. 





aed 
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Leader Line 


1 


+ Click first point 


Click second point 
Click next point 


Click next point 


Draws a leader line with as many as three segments. The last 
segment is ended with a dimension marker (usually an arrow). 
Leader lines have no text. However, you can add text separately 
using the Text tool. 


W@ Choose the Dimension tool and the Leader Line method. 
1. Define the startpoint of the leader line. 
2. Define the endpoint of the first segment. 
O To complete the leader line, choose Enter. A one-segment 
leader line is drawn with a marker at its endpoint. 
3. {Optional] Define the endpoint of the second segment. 
OC To complete the leader line, choose Enter. A two-segment 
leader line is drawn with a marker at its endpoint. 
4. [Optional] Define the endpoint of the third segment. 
The three-segment leader line is drawn with a marker at its endpoint. 


© Start another leader line from Step 1. 
C Terminate the command. 


1 1 1 
“ie 2a “he 2 
2b-Enter y 9a 3 


3b-Enter 
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+ Click first point 


Click second point 


X Locate point of 
dirnension line 


Click next point 


Dimensions horizontal distances from an origin point to a series of 
dimension points. 
@ Choose the Dimension tool and the Ordinate Horizontal method. 


1. Define the origin point for the ordinate dimensions. It acts as the 
first dimension point for afl subsequent dimension points. 


2. Define the second dimension point of the first dimension. 
3. Define the point where you want to place the dimension line. The 
first dimension line is drawn. Subsequent dimension lines will be 


drawn at the same height. 


4. Define the next dimension point. The next dimension line is drawn. 
OO Repeat this step as many times as desired. 


5. Choose Enter to complete the dimension. 
C Start anew dimension from Step 1. 
[) Terminate the command. 


5-Enter 
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Dimensions horizontal distances from an origin point to a series of 
dimension points. This method works like the Ordinate Horizontal 
method, except that vertical distances are dimensioned. 
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Continuous 
Horizonta 





+ Click first point 
Click second point 


X Locate point of 
dimension line 


Click next point 


Dimensions horizontal distances from an origin point with a series of 
dimension lines. 


Choose the Dimension tool and the Continuous Horizontal! method. 


& 

1. Define the origin point for the dimensions. 

2. Define the second dimension point of the first dimension. 
3 


. Define the point where you want to place the dimension line. The 
first dimension line is drawn. Subsequent dimension lines will be 
drawn at the same height. 


4. Define the second dimension point of the next dimension line. The 
second dimension point of the previous dimension acts as the first 
dimension point for the next dimension. The next dimension line is 
drawn. 

C1 Repeat this step as many times as desired. 


5. Choose Enter to complete the dimension. 
© Start anew dimension from Step 1. 
‘(Terminate the command. 






© 4c 


5-Enter 


45.0 10.0: 
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CN een ae 
Continuous Vertical 
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Dimensions vertical distances from an origin point with a series of 
dimension lines, This method works like the Continuous Horizontal 
method, except that vertical distances are dimensioned. 






15.0_ 10.0) 15.0 


5.0 


Cumulative 
Horizontal 






+ Click first point 
Click second point 
X Locate point of 


dimension line 


Click next point 


Dimensions a cumulative series of horizontal distances from an 
origin point. 


% Choose the Dimension too! and the Cumulative Horizontal method. 


1. Define the origin point for the dimensions. !t acts as the first 
dimension point for all subsequent dimension points. 


2. Define the second dimension point of the first dimension. 


3. Define the point where you want to place the dimension line. The 
first dimension line is drawn. Subsequent dimension lines will be 
drawn at the same location. 


4. Define the next dimension point. The next dimension line is drawn. 
OC Repeat this step as many times as desired. 


5. Choose Enter to complete the dimension. 
C) Start a new dimension from Step 1. 
‘DOD Terminate the command. 
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Cumulative Vertical Dimensions a cumulative series of vertical distances from an origin 
Tar point. This method works like the Cumulative Horizontal method, 
12 = except that vertical distances are dimensioned. 
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+ Click first point 


Click second point 


X Locate point of 
dimension line 


Click next point 


Dimensions horizontal distances from a baseline. The distance 
between dimension lines is three times the character height of the 
dimension text. 


M Choose the Dimension too! and the Baseline Horizontal method. 


1. Define the origin point for the dimensions. It acts as the first 
dimension point for all subsequent dimension points, 


2. Define the second dimension point of the first dimension. 


3. Define the point where you want to place the dimension line. The 
first dimension line is drawn. 


4. Define the next dimension point. The next dimension line is drawn 
horizontally. 
0 Repeat this step as many times as desired. 


5. Choose Enter to complete the dimension. 
Start anew dimension from Step 1. 
O Terminate the command. 
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Baseline Ve rtical Dimensions vertical distances from a baseline. This method works 
—— jike the Baseline Horizontal method, except that vertical distances 
12 ee are dimensioned. The distance between dimension lines is three 
times the character height of the dimension text. 
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YW 
The Hatch Tool 





The Hatch tool fills closed areas with patterns. The pattern can 
consist of lines or a repeated symbol (the symbol must be composed 
of lines). 


You can only hatch closed areas such as a circle, or a closed chain. 
When you hatch an object, the hatch is a separate entity from the 
object being hatched. Once the hatch is created, it can be separated 
from the object or objects used to create the hatch. 


You can hatch muitiple closed areas with one command. Hatches 
created with one command are a single object. For example, the first 
three circles below were hatched together. Changing the hatch angle 
of one of the hatches, changes them all. 


eee eee 


— 


Most topCAD commands are executed when you choose Enter. 
However, because you can hatch multiple areas with one command, 
you must choose Enter twice to create a hatch. 


You can snap to the following special points of a hatch: 


Vertices The vertices of the hatch boundary. 
Centerpoint The center of gravity for the hatch. 
Midpoint The midpoints of the hatch boundary. 
Focal point The focal points of the hatch boundary. 


The ?Hatch command on the Query menu displays the following 
data about hatches: 


Perimeter Moments of inertia 
Area Direction of main inertia axes 
Centerpoint of gravity 
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Attributes of Hatches To change the attributes of an existing hatch, double-click it. A 
dialog box jets you change the attributes. For a description of hatch 
attributes, refer to the Hatch command on the Attributes menu. For a 
description of the Color, Line Width, and Line Type attributes, refer 
to the General command on the Attributes menu. 


Colter Ii Live width | Line Type (i 7 


: == | 
seer eel 


Ko x 





You can change hatch attributes temporarily while using a hatch 
drawing method by triple-clicking the drawing method icon. 

v o-0 
The © & @ Option applies to symbol hatches only. 


Hatch Drawing There are three basic hatching methods: 
Methods B Manual 7 


@ Automatic 


EH Automatic with exclusion or inclusion of internal cutouts 


These methods are repeated for: 
B internal hatching with lines 
@ External hatching with lines 
@ internal hatching with symbols 
@ External hatching with symbols 
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\ 
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internal Manual 
Hatches inside a chain defined manually. 


Internal Auto 
Automatically hatches inside a chain. 


Internal Auto Exclusion 
Automatically hatches inside a chain with internal cutouts. 


External Manual! 
Hatches outside a chain defined manually. 


External Auto 
Automatically hatches outside a chain. 


External Auto Inclusion 
Automatically hatches outside a chain and in internal 
cutouts. 


Internal Manual Symbol 
Hatches with symbols inside a chain defined manually. 


iriternal Auto Symbol 
Automatically hatches with symbols inside a chain. 


Internal Auto Exclusion Symbol 
Auto. hatches with sym. inside a chain with internal cutouts. 


External Manual Symbol 
Hatches with symbols outside a chain defined manually. 


Externa! Auto Symbol 
Automatically hatches with symbols outside a chain. 


External Auto Inclusion Symbo! 
Automatically hatches with symbols outside a chain and 
inside internal cutouts. 
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aS I a TEN 
Editing Hatches You edit hatches with the Modify menu commands. 


To Change the Attributes Double-click the hatch. 
of a Specific Hatch 


To Change One General Use the General Attr. command on the Modify menu. 
Attribute of Many 
Objects 


To Change One Hatch Use the Hatch Attr. command on the Modify menu. 
Attribute of Many 
Hatches 


To Break a Hatch into its Use the Unlink command on the Modify menu. 
Component Parts 
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Internal Manual Hatches inside a closed object or chain of objects. You must select 


each object in the chain. 


@ Choose the Hatch tool and the Internal Manual method. 


@ Click next object 1. Select a closed object or each object in a closed chain. Choose Enter 
to complete the selection. 
Click next object 2. [Optional] Select another closed object or each object in a closed 


chain to be hatched. Choose Enter to complete the selection. 
C) Repeat this step as many times as desired. 


If you select a closed chain or object inside a previously selected 
hatch area, it will be excluded from the hatch (see the second 
example). 


Click next object 3. Choose Enter to end hatch selection and draw the hatch. All hatches 
drawn with this Enter command are a single object, even if they are 
not contiguous. 

CJ Start another hatch from Step 1. 
* O Terminate the command. 


[Opt.] 2a 





1g-Enter [Opt] 2b-Enter 3-Enter 
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In the example below, an internal object is excluded from the hatch 
by selecting it. 







Uy 
1 


LY 
d 





1g-Enter 
[Opt] 2b-Enter 


N\\ 


WS 













3-Enter 


& WY U4 
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Internal Auto Hatches inside a closed object or chain of objects with automatic 
Wi selection. 
LZ 


® Click an object on hatch 1. Select a closed chain or object. The selection point determines 
boundary the boundary of the hatch. Smail circles indicate what has been 
selected. 


@ Choose the Hatch tool and the Internal Auto method. 


Note the locations of the selection points in the examples. This 
determines what area is selected. The selection point on the left 
example is outside the boundary. The selection point on the right 
example is inside the boundary. 





Click an object on hatch 2. [Optional] Select the next closed object or chain to be hatched. 
boundary You can exclude a closed chain or object inside the hatch area by 
selecting it. 
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3. Choose Enter to draw the hatch. 
O) Start another hatch from Step 1. 
C) Terminate the command. 


Note how the selection point determines the hatch area. The 
selection point on the left example is outside the boundary. The 
selection point on the right example is inside the boundary. 


3-Enter 





You can exclude a closed chain or object inside the hatch area by 
selecting it as shown below. 
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internal Auto 
Exclusion 


@ Click an object on 
external hatch boundary 


Click an object on hatch 
boundary 


Hatches inside a closed chain or object with automatic selection, 
and automatically excludes one level of internal closed chains or 
objects. 


@ Choose the Hatch tool and the Interna! Auto Exclusion method. 


1. Select a closed chain or object. The selection point determines 
the boundary of the hatch. 


2. [Optional] Select the next closed object or chain to be hatched. 


3. Choose Enter to draw the hatch. 
C) Start another hatch from Step 1. 
CO) Terminate the command. 


Note the location of the selection points in the examples. The 
selection point on the left example is outside the boundary. The 
selection point on the right example is inside the boundary. 





3-Enter 
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External Manual 


190 


Wevole 
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Hatches the area outside a closed object or chain of objects. You 
must select each object in the chain. This method works like the 
internal Manual method, except that the area outside the selected 
objects or chains is hatched. 


> NOTE: For externa! hatch methods, topCAD hatches to the 
boundary of the drawing window. If you zoom out or increase the 
size of the drawing window after performing an external hatch, the 
hatch area only extends to the original boundary of the window in 
which it was created. 





, 
a  < (0) 

© 

: ) 

= 


External Auto 
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Hatches outside a closed chain or object with automatic selection. 
This method works like the Internal Auto method, except that the 
area outside the objects or chains is hatched. 


>» NOTE: For external hatch methods, topCAD hatches to the 
boundary of the drawing window. if you zoom out or increase the 
size of the drawing window after performing an external hatch, the 
hatch area only extends to the original boundary of the window in 
which it was created. 


Y 





| Oe 
EKO? 
; 


i | 


a 
External Auto — Hatches outside a closed chain or object with automatic selection, 
and automatically includes one level of internal closed chains or 


alse objects. This method works tike the Internal Auto Exclusion method, 
UYy Vg except that the area outside and one level of internal chains or 
WA bY objects are hatched. 


» NOTE: For external hatch methods, topCAD hatches to the 
boundary of the drawing window. If you zoom out or increase the 
size of the drawing window after performing an external hatch, the 
hatch area only extends to the original boundary of the window in 
which it was created. 
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Internal Manual 
Symbol 





@ Click next object 


Click next object 


Click next object 


Uses a symbo! to hatch inside a closed object or chain of objects. 
You must select each object in the chain. 


Choose the Hatch tool and the Internal Manual Symbol method. A 
dialog box lists the symbols defined in the symbol table. 


SyMbo! Table 





. Select a symbol and click Open. Symbols for hatching can only 


contain lines. 


. Select a closed object or each object in a closed chain. If you are 


selecting a closed object (such as a circle), select it only once. 
Choose Enter to complete the selection. 


. [Optional] Select another closed object or each object in a closed 


chain. You can exclude a closed chain or object inside the hatch 
area by selecting it. Choose Enter to complete the selection. 
C) Repeat this step as many times as desired. 


. Choose Enter again to end hatch selection and draw the hatch. All 


hatches drawn with this Enter command are a single object, even if 
they are not contiguous. 
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Enter symbol name 5. This is the same as Step 1, but without a dialog box. 
© To start another hatch, type the name of the symbol you 
want to use for hatching, and choose Enter. Symbols for 
hatching can only contain lines. 
OC Terminate the command. 


[Opt.] 3a 





29-Enter {Opt] 3b-Enter 4-Enter 


in the example below, an internal object is excluded from the hatch 
by selecting it. 


2g-Enter 
[Opt} 3b-Enter 
4-Enter 
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Internal Auto Symbol Uses a symbol to hatch inside a closed chain or object with 


automatic selection. 


@ Choose the Hatch tool and the Internal Auto Symbol method. A 
dialog box lists the symbols in the symbol table. 


Symbol jabie 





1. Select a symbol and click Open. Symbols for hatching can only 


contain lines. 
@ Click an object on hatch 2. Select a closed chain or object. The selection point determines 
boundary ' the boundary of the hatch. Small circles indicate what has been 
selected. 
Click an object on hatch 3. [Optional] Select the next closed object or chain to be hatched. 
boundary You can exclude a closed chain or object inside the hatch area by 
selecting it. 


4. Choose Enter again to end hatch selection and draw the hatch. 


Enter symbol name 5. This is the same as Step 1, but without a dialog box. 

[ To start another hatch, type the name of the symbol you 
want to hatch with, and choose Enter. Symbols for hatching 
can only contain lines. 

C) Terminate the command. 
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Note how the selection point determines the hatch area. The 
selection point on the left example is outside the boundary. The 
selection point on the right example is inside the boundary. 


4-Enter 





In the example below, an interna! object is excluded from the hatch 
by selecting it. 


[Opt] 3 





4-Enter 


internal Auto Uses a symbol to hatch inside a closed chain or object with 


automatic selection, and automatically excludes one level of internal 


Exclusion Symbol closed chains or objects. 


M@ Choose the Hatch tool and the Internal Auto Exclusion Symbol 
method. A dialog box lists the symbols in the symbol table. 


Symbol Tedte 





1. Select a symbol and click Open. Symbols for hatching can only 


contain lines. 
Click an object on 2. Select a closed chain or object. The selection point determines 
external hatch boundary the boundary of the hatch. Small circles indicate what has been 
selected. 
Click an object on hatch 3. [Optional] Select the next closed object or chain to be hatched. 
boundary 
4, Choose Enter again to end hatch selection and draw the hatch. 
Enter symbol name 5. This is the same as Step 1, but without a dialog box. 


© To start another hatch, type the name of the symbol you 
want to hatch with, and choose Enter. Symbols for hatching 
can only contain tines. 

DC Terminate the command. 
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Note the location of the selection points in the examples. The 
selection point on the left example is outside the boundary. The 
selection point on the right example is inside the boundary. 





4-Enter 
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External Manual 
Symbol 





= oe oe ee ee 
7 oe oe ee 
oo ee “ne 





Uses a symbo! to hatch the area outside a closed object or chain of 
objects. You must select each object in the chain. This method 
works like the Internal Manual Symboi method, except that the area 
outside the selected objects or chains is hatched. 
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In the example below, an internal object is included in the hatch by 


selecting it. 
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a GEE TT 
Fxternal Auto Symbol Uses a symbol to hatch outside a closed chain or object with 


automatic selection. This method works like the Internal Auto 
Symbol! method, except that the area outside the objects or chains 1s 






hatched. 
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In the example below, an internal object is included in the hatch by 


selecting it. 
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SS 

External Auto Uses a symbol to hatch outside a closed chain or object with 

inclusion Symbol! automatic selection, and automatically includes one level of internal 
eerren y closed chains or objects. This method works like the interna! Auto 


Uy oe Exclusion § | : 
: ymbo! method, except that the area outside and one level 
WY of internal chains or objects are hatched. 
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The Symbol Tool 


206 


Symbols enable you to reduce repetitive drawing tasks by saving a 
drawing element in a form that can be placed in the drawing by 
name. 


The Symbol too! places defined symbols into a drawing. Defined 
symbols are listed in the symbol table. 


Merge Symbol Filey, 

Open Symbol File > 
eexe Symbol File 
= Symbol File 







> Erase Symbol 


(erases selected 
symbols) 


—— > Purge Symbol 


(erases symbols 
not placed in 
the drawing) 


The relationship between symbol files, symbol table, and drawing 
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Symbols are placed by the symbol origin which is specified when 
you define the symbol. Think of the symbol origin as a handle used 
to piace the symbol. 


You can snap to the following special points on a symbol: 


Vertices The vertices of the symbol components. 

Centerpoint The symbol origin or centerpoints of the 
symbo! components. 

Midpoint The symbol origin or midpoints of the 
symbol components. 

Focal point The focal! points of the symbol components. 


You can change the default symbol folder with the Default Folder 
command on the File menu. 
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Attributes of Symbols 
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Symbols do not have general attributes. Symbols have special! 
attributes that enable you to add text or numeric information to 
specific symbols. You can set the attributes of specific objects before 
you define the symbol. 


To change the attributes of an existing symbol, double-click it. A 
dialog box lets you change the attributes. For a description of 
symbol attributes, refer to the Symbol! command on the Attributes 


menu. 





You can change symbol attributes temporarily while using a symbol! 
drawing method by triple-clicking the drawing method icon. 


Symbols are placed with the current attributes, not the attributes used 
to create the symbol. 


Se gp eer 
Symbol Drawing You place symbols using the Symbol tool to define the syrnbol origin. 
Methods 


Place 
Places a symbol from the symbol table into the drawing. 


Transform 

Places a symbol! using the preferred transformation. 

Align 

Places a symbol from the symbol table aligned to an object. 
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— IEEE 
Editing Symbols 


To Change Text or 
Numeric Attributes an 
Existing Symbol 


To Change Text or 
Numeric Attributes of 
Symbols Placed Later 


To Change the General 
Attributes of a Symbol 


To Break a Symbol into 
its Component Parts 
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You edit symbols using the Modify menu commands. 


Double-click the symbol. 


Use the Symbol Attr. command on the Modify menu. 


Symbols only have symbol attributes. The objects that make up a 
symbol have their own attributes, but these cannot be changed while 
the objects are part of a symbol. You can break a symbol into its 
component parts using the Unlink command on the Modify menu, 
then change the attributes of the component objects, and redefine the 
symbol. 


Use the Unlink command on the Modify menu. You can edit the 
symbol, and redefine it if desired. 


NN) 
Place Places a symbol at any point. 


B Choose the Symbol tool and the Place method. A dialog box lists the 
symbols in the symbol table. 


Symbo! Teble 


loudepesker 
tz 





1. Select the symbol you want to place and click Open. 


To place a symbol that is not in the symbol table, click Other, type 
the name of the symbol! in the dialog box that appears, and click OK. 

. The symbol! name will be placed in the drawing. When the symbol 
is added to the symbol table, its name will be replaced by the 
graphic version of the symbol. 


Symbol Teble 


Cae 





+ Click symbol origin 2. Define a point where the symbol is to be placed. The symbol is 
placed by its symbol origin. 
0 Repeat this step as many times as desired. 
© Terminate the command. 


2a 2b 2c 
+ 


I 
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SS ce ES ; ‘ ‘ 
Transform Places a symbol using the preferred transformation. This method 

works like the Place method except that the symbol is transformed. 
P You can define a transformation temporarily by using the 

Transformation command on the Edit menu. 

2c 
Pa ttt s 
2b .- 
ZAK 
2a “ 
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Places a symbol aligned to an object you select. 


@ Choose the Symbol tool and the Align method. A dialog box lists the 
symbols in the symbol! table. 


Symboi lebie 


Spring 


beitery 
crose 
tress_right 
croes_up 
jack 
loudeposker 
t2 





1. Select the symbol you want to place and click Open. 


To place a symbol that is not in the symbol table, click Other, type 
‘the name of the symbol in the dialog box that appears, and click OK. 
The symbol name will be placed in the drawing. When the symbol 
is defined in the symbol table, its name will be replaced by the 

graphic version of the symbol. 


Symoo! Table 


are 
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© Click object to be aligned to 2. Select the object to which the symbol is to be aligned. 


+ Click symbol origin 3. Define a point where the symbol is to be placed. The symbol is 
placed aligned to the object you selected. 
OD Repeat this step as many times as desired. 
CO Terminate the command. 
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Termination Buttons 


These buttons terminate commands. 





Enter, Abort, and Cancel provide different ways to terminate most 
commands. 


¢ Break cancels the current command while the beachball pointer is 
displayed. 


You cannot terminate the current operation while the hourglass 
pointer is displayed. 


b< 





Depending on what you are drawing, Enter restarts the command, 


Enter 
rier completes an object and restarts the command, or terminates the 
command. This is the normal termination of a command. 

B While drawing most objects, Enter deletes the object being drawn 
and restarts the command. Objects that are already completely 
drawn are not affected. 

B While drawing a line chain, polyline, spline, or hatch, Enter 
completes the object being drawn and restarts the command, 
Objects that are already completely drawn are not affected. 

@ Before drawing any part of an object, Enter terminates the command. 

@ After drawing a complete object or chain, Enter terminates the 
command. 

Pressing Return or Enter is equivaient to clicking Enter. 
————riEu 
Abort Depending on what you are drawing, Abort restarts or terminates the 
Abort current command. This is the abnormal termination of a command. 


H@ While drawing an object, Abort deletes the object being drawn and 
restarts the command. 


®@ Before drawing any part of an object, Abort terminates the command. 


@ After drawing a complete object or chain, Abort terminates the 
command. 


Pressing Esc is equivalent to clicking Abort. 
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a ‘ - 
Cancel Terminates the current command and all nested commands without 
executing them. It then returns you to the Command prompt. 


@ While drawing an object, Cancel deletes the object being drawn. 


Pressing Clear is equivalent to clicking Cancel. 





Break if the beach ball pointer is displayed, Break terminates the current 
Break @ command and any nested commands without executing them. Break 
= then returns you to the Command prompt. 


Pressing Command-period is equivalent to clicking Break. 
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